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AGENDA

MCAS El Toro Public Meeting

Proposed Plan - Groundwater Cleanup
Operable Unit 1/Site 18 and Operable Unit 2A/Site 24

November 13, 2001 6:00-9:00 p.m.

Time Activity
6:00-7"00 Open house/information display session, offers

community members opportunity to speak
directly with Marine Corps, Navy, BRAC
Cleanup Team members, and representatives from
the Orange County Water District and Irvine
Ranch Water District. Opportunity to provide
court reporter with oral comments.

6:45-7:00 Set up chairs for presentation segment

"_" 7:00-7:30 Formal presentation

7:30-8:00 Open Question and Comment segment

8"00-9:00 Court reporter to take comments after formal
portion of meeting and continue open
house/information displays

Tables/Stations:

1. Sign-in/Greeters
2. General Environmental
3. Remedial Investigation & Risk Assessment
4. Feasibility Study/Proposed Plan
5. Public Comments/Court Reporter



MCAS E1 Toro - Public Meeting Overview
Proposed Plan - Groundwater Cleanup

_ Operable Unit I / Site 18 & Operable Unit 2A/Site 24

• This public meeting has been organized to provide the community with a step-by-step
approach for obtaining information, asking questions, and providing comments on the
Marine Corps' Proposed Plan for Groundwater Cleanup at MCAS El Toro Installation
Restoration Program Operable Unit 1/Site 18 and Operable Unit 2A/Site 24.

• Community members have the opportunity to discuss the issues directly with
representatives from the Marine Corps, Navy, the BRAC Cleanup Team composed of
regulatory agencies from U.S. EPA and CaI-EPA, and the Orange County Water
District and the Irvine Ranch Water District at various tables throughout the room. It is
recommended that meeting attendees follow the sequence listed below.

Table 1 - Sign-inGreeter:

Provides opportunity to sign-in, obtain agenda, get an overview of the purpose of
the meeting, receive a copy of Proposed Plan, and have the opportunity to be added to

the mailing list.

Table 2- General Environmental:

_._,,._ Presents an overview of the Installation Restoration Program and other
environmental cleanup programs at the Station.

Table 3 - Remedial Investigation and Risk Assessment

Focuses on the environmental investigation conducted to evaluate the presence,

nature, and extent of groundwater contamination and the plume of contaminated

groundwater that extends approximately 3 miles from MCAS El Toro. Briefly explains

the risk assessment component of the remedial investigation.

Table 4- Feasibility StudyProposed Plan for Groundwater Cleanup

Explains the feasibility study process that includes screening of technologies,

developing cleanup alternatives, the evaluation of alternatives based on U.S. EPA

evaluation criteria. The Proposed Plan presents the Marine Corps" Preferred Remedy

for cleanup of VOC-contaminated groundwater.

Table 5- Public CommentsCourt Reporter

Provides community members the opportunity to formally submit written or oral

comments to the Marine Corps regarding the Proposed Plan for Groundwater Cleanup.

In addition, information on the Information Repository and the Administrative Record
will be available.



November 2001

Marines Propose Joint Treatment Facility for Groundwater Plume Cleanup

he Marine Corps is requesting comments from the public remedial investigation and cleanup alternatives are presented in
on alternatives for cleanup (remediation)of contaminated the Draft Final Remedial Investigation Reports and the Draft
groundwater at Installation Restoration Program Opera- Final Feasibility Study Reports, respectively. These reports are

ble Unit (OU) 1 Site 18, the Regional Groundwater Plume and available for public review at the Heritage Park Regional Library
OU-2A Site 24, the Volatile Organic Compound (VOC) Source in Irvine, and are part of the MCAS E1Tore Installation Restora-

Area, at Marine Corps Air Station (MCAS) E1 Tore (see figure on tion Program Administrative Record file (see page 22).
page 2 and map on page 5). This Proposed Plan summarizes and Remedial investigations concluded that VOCs, primarily the
proposes a final remedy for groundwater at OU-1 and OU-2A. industrial solvent triehloroethene (TCE), are present in ground-

Soil cleanup at Site 24 was addressed previously in an Interim water at Site 18 and in soil and groundwater at Site 24. VOCs in
Record of Decision (ROD) signed in September 1997. The rein- the soil at Site 24 have migrated into the shallow groundwater
edy for soil has been implemented and closure documentation unit beneath the site and then into the regional groundwater (ptin-
for cleanup of soil was submitted for regulatory review in June eipal aquifer). TCE is present in a groundwater plume that ex-tends about 3 miles west of the Station to Culver Drive in Irvine.

2001. A separate Final ROD for soil will be
This groundwater is currently not used as a drinking water source.For more

nformation on
the Public
Comment
Period and

Public Meeting,
see page 2.

developed in 2002. The source of contamination is TCE and other solvents that were

\_ _ This Proposed Plan notifies the public of believed to have been used for degreasing parts, paint stripping,
opportunities to comment on several alter-
natives and presents the Marine Corps' pre- and other maintenance activities performed within the Site 24
ferred remedy that addresses groundwater boundary to support the Station's mission as an aviation center.
at Sites 18 and 24 and protects both public Usage of TCE at the Station was discontinued in about 1975.
health and the environment. This Plan pro- The Marine Corps' remedial action objectives for the shallow
vides an overview of environmental investi- groundwater unit and the principal aquifer are to: reduce con-

centrations of VOCs in groundwater to the more stringent of fed-
nation results, and summarizes the cleanup alternatives that eral or state water quality standards'; control VOC migration;
underwent detailed evaluation. More detailed descriptions of the

and prevent domestic use of groundwater containing VOCs
above cleanup goals until cleanup is achieved.

KEY TOPICS -- TABLE OF CONTENTS The preferredremedy,Alternatives8A and lOB' combined,is

UndergroundView of the Plume 2 to extract contaminated groundwater and treat it to remove VOCs
IrvineDesalterProject 3 until it complies with cleanup goals and water quality standards of
EnvironmentalInvestigationOverview 4 the federal Comprehensive Environmental Response, Compen-
SiteLocationMap 5 sation, and Liability Act (CERCLA) (see page 16). VOC treat-
WhattheRemedialInvestigationFound 6 ment to meet CERCLA standards would be conducted at a VOC
HumanHealthRiskAssessments 6 treatment plant constructed at the planned Irvine Desalter Project

GroundwaterRemedialAlternatives(includesdiagrams) 8 (IDP) treatment plant. Groundwater will also be treated at the IDP

Summary(Table)of GroundwaterRemedialAlternatives 14 CONTINUEDONPAGE2
CleanupProgressofVOC-contaminatedSoilat Site24 15
Marine Corps' Preferred Remedy for Groundwater Cleanup 16

CostEstimateSummaryofGroundwaterRemedialAlternatives 17 Definitions of Technical Terms
Evaluationofthe PreferredRemedy 18
Rationaleforthe MarineCorps'PreferredRemedy 19 Toassistreaders in understandingtechnical terms,
What HappensAfter the PublicCommentPeriod? 20 a glossary is included in the Proposed Plan. The first time a

...... ,pplicableorRelevantandAppropriateRequirements 21 technicalterm is presentedit appears in bolditalic typeface.
ReportsandDocumentsAvailableforReviewandComment 22 Refer to the glossaryon page23 for definitions.
GlossaryofTechnicalTerms 23



• CONTINUEDFROMPAGE1

by the Irvine Ranch Water District to remove total dissolved solids ation of VOCs in soil (see page 15). This Proposed Plan provide'
(TDS) and nitrates' in a non-CERCLA treatment program so the an update on the progress of SVE remediation at Site 24. _-_ •
water is suitable for recycled water purposes such as irrigation and A final remedy for groundwater will be selected after the
industrial use (see page 3). Elevated levels of TDS and nitrates re- public comment period has concluded and all comments have
sulted from natural conditions and regional agricultural practices been reviewed and considered. The selection of the final remedy
rather than MCAS E1Toro operations. Treatment to remove TDS for groundwater cleanup at Sites 18 and 24 will be documented
and nitrates is not the Marine Corps' responsibility. The Interim in the ROD (see page 20). A separate Final ROD will document
ROD for Site 24 selected soil vapor extraction (SVE) for remedi- final soil cleanup at Site 24.

Figure 1--Underground View of the VOC Plume
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Opportunities for Public Involvement

Public Meeting m Tuesday, November 13, 2001 6:00-9:00 p.m.

Irvine Ranch Water District, Multipurpose Conference Room, 15600 Sand Canyon Avenue, Irvine
You are invited to attend a public meeting to discuss the information presented in this Proposed Plan regarding the groundwater
cleanup at Installation Restoration Program Operable Unit 1 Site 18 and at Operable Unit 2A Site 24 at MCAS El Toro. Marine Corps
representatives will provide visual displays and information on the environmental investigations and the cleanup alternatives
evaluated. You will have the opportunity to ask questions and formally comment on the alternatives. (Agenda: 6:00-7:00 Open
House/Information Displays, 7:00-8:00 Formal Presentation/QuestionSession, 8:00-9:00 Public Comments/Oraland Written.)

Public Comment Period -- November 7-December 7, 2001

We encourageyou to comment on this Proposed Planand site-related documents during the 30-day public comment period. You may
submit written comments by mail postmarkedno later than December7, 2001 to: Mr. DeanGould, Base Realignment and Closure
(BRAC)EnvironmentalCoordinator,EnvironmentalDivision,MCASElToro,p.o. Box 51718, Irvine, CA92619-1718. Comments may also
be sent to Mr. Gould by fax to (949) 726-6586, or via e-mail at GouldDA@efdsw.navfac.navy.mil no later than December 7, 2001.
Public comments receivedduring this period, or in person at the public meeting, will be included in the ResponsivenessSummary |-
portion of the Record of Decision and considered in the final cleanup and closure decision for groundwater at these sites (see page 20). I



Irvine Desalter Project

...... The Irvine Desalter Project (IDP) is a proposed responsible for groundwater basin protection and man-
water supply development project initiated by the agement. The IDP is two projects in one, a potable sys-
Orange County Water District and the Irvine tem and non-potable system. These systems will be kept

Ranch Water District (OCWD/IRWD). Priorities of this completely separated from one another to assure the
project are to extract and treat groundwater to: (1) devel- protection of public health.

op a local water supply drawing from the principal The IDP was prompted by a regional groundwater study
aquifer; (2) intercept, contain, and treat groundwater with conducted in 1984 that identified the migration of inor-
high concentrations of total dissolved solids (TDS) and ganic constituents, mainly TDS and nitrates, from the
nitrates; (3) and accept and treat for VOC removal the Irvine area toward the main portion of the Orange
groundwater that the Marine Corps must remediate. The County groundwater basin. The elevated levels of TDS
IDP as developed by OCWD/IRWD is composed of two and nitrates in groundwater in the Irvine area are mostly
separate componentsma Nonpotable System and a attributable to the geology of the area and to agricultural
Potable System--designed to treat groundwater from and irrigation practices that have long been prevalent in
two areas in the principal aquifer and from the shallow the region. Later studies identified the presence of TCE
groundwater unit at Site 24. in area groundwater. After the discovery of TCE in
• Nonpotable System--groundwater from Site 24 and groundwater, the OCWD/IRWD modified the IDP to treat

areas inside the principal aquifer VOC plume (which is VOCs in addition to TDS/nitrates.
contaminated above drinking water standards) would

Cleanup of VOC contamination is the responsibility of the
be extracted, treated, and conveyed for use as re- Marine Corps who developed and evaluated several po-
cycled water. Only the VOC-related portion of the IDP tential remedial alternatives to achieve cleanup. Some of
that treats water from Site 24 and areas inside the

the alternatives for VOC contamination in groundwater
principal aquifer VOC plume would be considered part relied on the IDP as the key component. The preferred
of the Marine Corps' CERCLA remedy, remedy presented in this Proposed Plan is based upon

• Potable System--groundwater from areas outside the the Nonpotable System component of the IDP.
.. _ i principal aquifer VOC plume would be extracted and Under the terms of a settlement agreement negotiated

treated to remove TDS and nitrates. There are no between the United States and OCWD/IRWD, the United
known VOCs in the potable well locations. Treated States will pay for VOC-related components of the IDP
water would then be supplied for domestic purposes, and treatment for VOC removal, and OCWD/IRWD would
This is not part of the Marine Corps' CERCLA remedy. pay for removal of TDS and nitrates. The United States is

• Based on detailed groundwater modeling studies, the not required to pay for removal of TDS and nitrates be-
VOC plume will remain contained under the proposed cause the elevated concentrations of these chemicals
extraction plan. Production from the upgradient were not caused by Station operations. This remedy will
potable wells will be extracted from groundwater protect the public and meet the groundwater cleanup ob-
separate from the VOC plume, jective of the Marine Corps and the water supply objec-

tives of OCWD/IRWD. The settlement agreement was

IRWD is responsible for planning, land and right-of-way signed by OCWD/IRWD (June 2001) and the United
acquisition, design, construction, operation and mainte- States (U.S. Navy, July 2001 ; U.S. Department of Justice,
nance of project facilities located off-base, with full re- September 2001).
view and support assistance from OCWD. OCWD is

Multi-Agency Environmental Team Concurs with Preferred Remedy

he Base Realignment and Closure (BRAC) Cleanup Team (BCT), composed of the Marine Corps, the U.S. Environmental
Protection Agency (U.S. EPA), and the Cal-EPA, was established when MCAS E1 Toro was designated for closure. The pri-
mary goals of the BCT are to protect human health and the environment, to expedite the environmental cleanup, and to

coordinate the environmental investigations and cleanup at the Station.

The team completed its review of the Remedial Investigation and Feasibility Study reports for Sites 18 and 24. The team also
reviewed the modeling results for OU-1 Alternative 8A and the evaluation of how this alternative meets the U.S. EPA evaluation

,riteria (see page 18). Based on these reviews and on continuing discussions held regarding the findings of the field investigations, and
the results of human health risk assessments, the BCT agrees that the combination of Alternatives 8A and 10B' represents the optimal
solution for remediation of groundwater at Sites 18 and 24. The Final ROD that documents soil cleanup will be developed in 2002.



Environmental Investigation Overview

o effectively manage the cleanup effort at MCAS E1 Road. Figure 2 on page 5 shows the locations of Sites 18 and 24"....
Toro, the Marine Corps organized the Station's Installa- and the concentrations of TCE in the shallow and principal
tion Restoration Program (IRP) sites into Operable aquifer.

Units. Operable Units, or OUs, are areas where similar cleanup OU-2A Site 24, the VOC Source Area, encompasses ap-
activities can be implemented. The MCAS E1 Toro IRP sites proximately 200 acres in the southwest quadrant of the Station.
that are the focus of this Proposed Plan are: OU-1 Site 18, Site 24 also includes the footprint of the VOC plume in the

Regional Groundwater Plume; and OU-2A Site 24, Volatile shallow groundwater unit. Two large aircraft hangers (Build-
Organic Compound (VOC) Source Area. An overview of the ings 296 and 297) and several smaller buildings within the Site
environmental investigation results pertaining to groundwater 24 boundary were used for aircraft and support vehicle mainte-
contamination at these two sites and soil contamination at Site nance and repair. Aircraft maintenance at Buildings 296 and

24 is presentedbelow. 297 were believed to have used industrial solvents containing
TCE for degreasing parts, paint stripping, and aircraft washing.

SiteBackground No records were kept that describe the precise origin, nature,

and use of TCE at the site, or the circumstances or quantities of
MCAS E1 Toro was commissioned in 1943 as a Marine individual releases. Solvents released at Site 24 contaminated

Corps pilot fleet operation training facility. In 1950, the Station the soil and groundwater beneath the surface. Solvents contain-

was selected for development as a master jet station and perma- ing TCE have not been used at the Station since about 1975.
nent center for Marine Corps aviation on the West Coast. The

Station's mission involved the operation and maintenance of PreviousStudies
military aircraft and ground-support vehicles and equipment.

Much of the industrial activity (aircraft maintenance and refur- After the discovery of TCE in the oft-Station groundwater,
bishment) took place in the southwestern quadrant of the the Marine Corps conducted several studies that were designed
Stationwhere Site 24 is located, to determine the nature and extent of contamination and plan

The first indication of groundwater contamination at the Sta- the best means of remediation.
tion occurred during routine water quality monitoring in 1985 In 1987, the Marine Corps conducted a perimeter study to i_

when the Orange County Water District (OCWD) discovered vestigate whether VOCs were present near the Station boundary. _ J
the VOC trichloroethene (also called TCE) in groundwater at an Investigation results indicated that VOCs were present in the
irrigation well approximately 3,000 feet northwest of MCAS E1 shallow groundwater unit near the Station's southwest bound-
Toro. A VOC is an organic, or carbon-containing, compound ary.
that evaporates easily at room temperatures. VOCs are corn- Remedial investigations (RI) of Sites 18 and 24 were con-
monly used as solvents for machinery and parts degreasing, ducted from 1992 to 1996. The objective was to further assess
paint stripping, and other industrial applications. Groundwater and characterize the nature and extent of chemical releases into

from the above-mentioned irrigation well is used for agricultur- the environment reported in previous studies and assess poten-
al purposes. Drinking water wells located approximately three tial risks to human health and the environment. Feasibility stud-
miles from the irrigation well do not contain TCE. Subsequent ies (FS) were performed after the RI to evaluate potential
investigations showed that the VOC contamination originated cleanup alternatives for contaminated groundwater at Site 18
from Site 24. and for contaminated groundwater and soil at Site 24.

SiteDescriptions RemedialInvestigationFocus

OU-1 Site 18, Regional Groundwater Plume, is the area of The RI applied a phased approach to conduct sampling of
groundwater contamination in the principal aquifer that extends soil, soil gas, and groundwater to assess the types of contami-
from the source area (Site 24) beyond the western boundary of nants present. The first phase concentrated on IRP sites within
the Station approximately three miles to the west beneath the the Station to locate the VOC source, and on groundwater west
City of Irvine. The overall regional groundwater investigation of the Station boundary (OU-1 Site 18) to determine the extent
area is bound by Interstate 405, Harvard Avenue, and Trabuco of VOC contamination in groundwater. This early phase of the

groundwater investigation tested soil and groundwater for a vari-
ety of chemicals (i.e., nitrates, dissolved minerals, and VOCs)OnJuly2, 1999, operationalclosureof all military activi-

ties at MCASElTorowascompleted. The Marine Corps'
missionat the Stationwas incorporatedinto Marine Corps
Air StationMiramar operationsin San Diego, California

and determined that only VOCs were attributed to past Station
practices. The second phase of the RI concentrated on Site 24

the VOC Source Area, to further characterize and refine the ex ........
tent of soil and groundwater contamination.

4



Figure 2--Site Location Map
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During the RI, groundwater samples were collected at differ- were mapped as VOC plumes in the groundwater to assess po-

ent depths from newly constructed monitoring wells, pre-exist- tential risks to human health and the environment. Soil and gas

ing wells, and temporary well points in and around Sites 18 and samples were collected from near the surface to the water table

24. Analysis of groundwater samples provided information at Site 24 to help locate the VOC sources of the regional

needed for determining where and to what extent VOCs are pre- groundwater plume. Detailed maps and lists of the chemicals

;ent in groundwater. For each sample, the measured concentra- and their detected levels are presented in the OU-1 and OU-2A

.... tion (or level) of the detected chemical was recorded and RI/FS Reports. Information on the public availability of these

compared to federal and state water quality standards. The data reports is on page 22.



What the Remedial Investigation Found
VOCsin Soil andGroundwater Extentof VOCPlume in Groundwater
OriginateatSite24 Data evaluationfocused on determiningthe extent of the

The RI concluded that VOC contamination, primarily TCE, VOC plume in both the shallower groundwater (80 to 110 feet

was present in the soil and groundwater at Site 24. The Marine below ground surface), and in the deeper groundwater (200 to

Corps determined that TCE is the predominant VOC present in 450 feet deep) that makes up the area's principal aquifer. Key
soil and soil gas beneath the area of Buildings 296 and 297. findings are summarized below:

Other VOCs, including tetrachloroethene (PCE), carbon tetra- • The VOC groundwater plume extends from the VOC

chloride, 1,1-dichloroethene (],I-DCE), and Freon 113 were Source Area about 3 miles west of the Station.
also found in the soil at Site 24 but at lower concentrations. [] Within the Station boundaries, TCE is generally limited to

VOC-contaminated soil was not a risk to human health be- shallow groundwater, with the highest concentrations up to

cause most of the contamination was located far below the 4,850 parts per billion (ppb) beneath the area of Building 296 at

ground surface. However, the VOC-contaminated soil in the Site 24.
area beneath Buildings 296 and 297 was determined to be an • Outside the Station boundaries, the water quality of the

ongoing source of the low-level regional VOC groundwater shallow groundwater in most cases is better than the federal and

contamination. VOCs, primarily TCE, have migrated from the state water quality standard of 5 ppb for TCE. In the principal

soil at Site 24 into the shallow groundwater and then into the aquifer, TCE concentrations range from barely detectable to

principal aquifer. In addition to TCE, other VOCs, including above the limit allowed for drinking water. The highest reported

PCE, 1,1-DCE, and carbon tetrachloride, are present in the concentration of TCE in the principal aquifer was 61 ppb.

groundwater but at much lower concentrations. Figure 1, pre- • TCE concentrations gradually decrease as the contamina-

sented on page 2, shows the link established between the VOC- tion moves farther away from the source area.

contaminated soil and groundwater.

HumanHealthRiskAssessment

s part of the remedial investiga- IdentifyingExposurePathways
tions, human health risk assess-

ments were performed at OU-1 To assess potential human health risks, information on the

Site 18, Regional Groundwater Plume and types and amounts of chemicals present at each site was col-

OU-2A Site 24, VOC Source Area, to evalu- lected during the remedial investigations. Possible exposure

ate whether environmental cleanup or con- pathways, which show how people could come in contact with
trols are necessary as a result of potential risks to human health these chemicals, were then identified. The residential risk

from exposure to untreated groundwater. Results from the risk assessment hypothetically assumes people are living at a site for

assessments indicate that if action is not taken to remediate a period of 30 years.

groundwater and/or prevent exposure to untreated groundwater, To determine potential risks from exposure to untreated

potential risks to human health are present if untreated water is groundwater, the human health risk assessments assumed that

used for domestic purposes (i.e., drinking or bathing). Ecologi- untreated groundwater from Sites 18 and 24 would serve as a
cal risk assessments, which evaluate risks to plant and animal source of water for domestic use. The hypothetical assumptions
life from exposure to contaminants, were not performed at ei- are considered conservative because there is no current use of

ther site because no wildlife is present at the highly industrial- the groundwater for domestic purposes. Site 24 is also expected
ized Site 24 and groundwater is present too far below the to continue to be used for industrial, not residential, purposes in
surface of either site for plant and animal exposure. The human the furore.
health risk assessment results are discussed on page 7.

Subsequent to the RI, a risk assessment was also performed Estimating Human Health Risks
for chemicals in groundwater from the well that provides water

for North Lake. This lake is used year round for recreational Calculated risk levels are an indication of potential risks, and

purposes. The risk assessment showed that the groundwater are not an absolute prediction that risk will occur at a certain.

does not pose an unacceptable risk to human health, level. Actual human exposures and risks are likely to be much



less than those calculated for the risk assessments. The assump- RiskAssessmentResults
tions made during the risk assessment process are intended to

, ./_ead to an overestimation of risk and provide a margin of safety Groundwater
to protect public health and the environment.

Risks to human health associated with exposure to and The additional chance of a resident contract-

toxicity of chemicals were estimated for cancer-causing (car- ing cancer from exposure to untreated ground-

cinogenic) and noncancer-causing (noncarcinogenic) effects, water is greater than 104 at some locations in

For carcinogens, potential risk is expressed in terms of the the shallow groundwater unit beneath Site 24.

probability of an individual contracting cancer (cancer risk). In the principal aquifer, VOC concentrations are
To estimate noncancer risks, a hazard index is applied. The much lower, and the corresponding risk levels

probability of an individual contracting cancer is expressed as due to VOCs are between 10-5 and 10-6. Risk that was estimated
the number of additional cancer cases that would occur within from exposure to naturally occurring inorganic compounds (dis-

a population, and is calculated assuming an individual has an solved minerals) and manmade compounds such as nitrates
extended exposure to the chemicals (30-year period). The (from fertilizers) in the principal aquifer was somewhat higher,
term "additional cancer cases" refers to cancer cases that on the order of 10-4to 10-5.Elevated concentrations of inorganic

could occur, in addition to those cases that otherwise occur in chemicals and nitrates that cause these risks are believed to be

a population not exposed to the chemicals in untreated the result of the geology of the area and agricultural practices,
groundwater, notMarineCorpsactivities.

To manage risks and protect human health from known or The human health risk assessments also indicated that there

suspected carcinogens, the U.S. EPA has established generally is a potential for noncancer risks associated with exposure to
allowable exposure levels at general concentration levels that untreated groundwater. In the shallow groundwater unit, the

represent an excess lifetime cancer risk to an individual of hazard index exceeded 1 for both adult and child residents. Po-

between 10-4(1 additional case in a population of 10,000) and tential noncancer risks were due to TCE and carbon tetrachlo-

10-6 (1 additional case in a population of 1,000,000). Risk ride. Noncancer risks also exceeded a hazard index of 1 in

estimates between 10-4 and 10-6 may call for remedial action several wells at Site 18 due to TCE, carbon tetrachloride, herbi-

md estimates greater than 10-4 usually call for remedial ac- cides, inorganics, and nitrates. Only the risks due to VOCs are

" -tion. Various site specific factors such as exposures, types of attributable to Station activities (past use of industrial solvents

contaminants, and potential future uses are factored into the for aircraft maintenance).

determination and selection of a remedy that protects human Human health risks (cancer-causing and noncancer-
health, causing)in the shallowgroundwaterunit werehighenoughto

warrant remedial action. The VOCs in the principal aquifer ex-In addition, for groundwater actions, federal and state

MCLs (maximum contaminant levels) and non-zero MCLGs ceed MCLs. Therefore, remedial action is being taken to bring

(maximum contaminant level goals') for specific chemicals the VOCs into compliance with the water quality standards.

are generally used to gauge whether remedial action is war-

ranted. MCLs are the maximum permissible level of a contam-

inant delivered to any user of a public water system. MCLs are

INTERNET

CONNECTION

enforceable standards. Under the federal Safe Drinking Water

Act, MCLGs are non-enforceable concentrations of drinking
water contaminants, set at the level at which no known or an-

ticipated adverse effects on human health occur. MCLGs are

usually the starting point for determining the regulated MCL. For accessto informationonIVlCASEl
Noncarcinogenic risks are expressed as a hazard index. The Tore(RestorationAdvisoryBoardmeet-

U.S. EPA considers a hazard index of less than 1 as protective ing minutes, proposed plans, and fact

of human health. A hazard index of 1 indicates that the expo- sheets), cheek out the Southwest
sure to the chemicals has limited potential for causing adverse [llllll Division Naval Facilities Engineering
health effects (e.g., respiratory distress). A site with a hazard Command WebSite at:
index greater than l does not by itself require remedial action,

but indicates the need to take into account the types of chemi- www.efdsw.navfac.navy.mil/environmental/envhome.htm
cals, historical activities, and potential toxic effects of the

.... :hemicals of concern.



Summary of Groundwater Remedial Alternatives
The Marine Corps' remedial action objectives for the shallow range of possible alternatives. Alternatives for Site 18 were de-"
groundwater unit and principal aquifer are to: veloped and evaluated in the Draft Final Interim Action Feasi-

,. reduce concentrations of VOCs in groundwater to the more bility Study Report issued in August 1996. Site 24 alternatives

stringent offedera! or state water qualitystandards; were presented in the Draft Final Phase II Feasibility Study
• control the migration of groundwater containing VOCs issued in December 1997.

abovecleanuplevels; and in 2000, a final alternativewas developedfor Site 18. This
= prevent domestic use of groundwater containing VOCs alternative is a refinement based on the other alternatives evalu-

above cleanup levels until cleanup is complete, ated. A description and technical evaluation of the alternative

These objectives shaped the development of several remedial was transmitted to the regulatory agencies by means of a techni-

alternatives that would prevent exposure to contaminated cal memorandum in April 2001. A copy of this technical memo-
groundwater, minimize further migration of already-contaminat- randum is available for review in the Administrative Record file

ed groundwater, and restore the groundwater to federal and state and at the Information Repository (see page 22).

cleanup levels, known as maximum contaminant levels or The first step in the feasibility study process was to identify
MCLs. The MCLs represent water quality standards that are and evaluate a wide range of potential technologies to accom-
protective of human health. Table 1 shows the criteria and stan- plish the cleanup objective. This evaluation focused on tech-

ctards for the VOCs most commonly detected in groundwater at nologies to contain the migration of contaminants in

Sites 18 and 24. groundwater, treat the groundwater in place (in situ treatment),
or treat the groundwater once it has been extracted to the sur-

DevelopmentofAlternatives face (ex situ treatment). The Marine Corps also evaluated a vari-

ety of technologies to use or dispose of the extracted and treated
Remedial alternatives are developed and evaluated by per- groundwater. Each of these technologies was screened on the

forming a feasibility study. Separate feasibility studies were basis of its effectiveness, implementability, and cost, consistent
conducted for Site 18 and Site 24, however these studies were with U.S. EPA and National Oil and Hazardous Substances

prepared in close coordination to ensure consistency of Contingency Plan (NCP)guidance for feasibility studies. The
approach and ensure that the Marine Corps looked at a wide most effective technologies were developed into remedial alter-.

natives and subjected to further evaluation.

Table1 Table 2 shows technologies evaluated for

Criteria andStandardsfor VOCsMost Commonly groundwater at Sites 18 and 24.
Detectedin Groundwaterat MCASEl ToroSites 18 and 24 Computer modeling was used to evaluate the

Round12 Routine GroundwaterMonitoring (June2000) most effective remedial alternatives. Investiga-
tion results have demonstrated that there is a

Concentration(partsper billion) connection between the soil, which was the
U.S. EPA California MaxJmlJm source of contamination, and the shallow

Maximum Maximum Reported groundwater unit and principal aquifer. There-
Contaminant Contaminant Concen- fore, the modeling was used to simulate VOC

ChemicalVOC Level (MCL) Level (MCL) tration infiltration through the soil and the movement

of VOCs in groundwater over the next 20 to 40

Carbon tetracNoride 5 0.5 14 years. By varying the location and number of
1,1-Dichl0r0ethene 7 6 28 wells, the model was used to compare the rela-
cis-l,2-Dichloroethene 70 6 9.2 tive rate of contaminant removal, amount of

Tetrachl0r0ethene(PCE) 5 5 5 migrationof contaminants,andtimeto reachthe

Trichl0roethene(TCE) 5 5 1,009 stateandfederalcleanupstandards.

Sources:
Federalandstatecleanupstandardsareestablishedin40Codeof FederalRegula- GroundwaterRemedial
tions{}141.61(a)andTitle22 CaliforniaCodeof Regulations{}64444,respectively. Alternatives

Notes:

1) TheU.S.MarineCorpscleanupstandardis the morestringentof thefederaland The remedial alternatives developed in the
stateMCLs. feasibilitystudiesconsistofa NoActionalterna-

2) Maximum reported concentrations from Round 12 Routine Groundwater
MonitoringReport conducted inJune 2000. tire and a variety of alternatives that active b.

treat contaminated areas.



Table 2 provisions exist for access by the Department of the Navy
TechnologiesEvaluatedfor OU-1and OU-2A (DON) and the regulatory agencies to conduct or oversee moni-

. Feasibility Studies toring and maintenance activities. SVE was accepted as the re-

medial alternative for soil at Site 24 in an Interim ROD signed
in September 1997, and was implemented beginning in 1999.
The Final ROD that documents cleanup of the soil will be de-

HydraulicContainment(wells) veloped in 2002. For information on remediation of VOC-conta-

Physical Barriers (slurry wall) minated soil conducted at Site 24, see page 15.

Site 18 AlternativesRemoval of Contaminant.,

GroundwaterExtraction(wells) Twelve alternatives were initially evaluated for Site 18. NineVacuum-Enhanced Groundwater Extraction
alternatives were screened out based on effectiveness, imp]e-
mentability, and cost. In addition to the No Action alternative,

In-SituTreatment (performedin place) two alternatives, 2A and 6A, were retained for detailed evalua-

MonitoredNaturalAttenuation tion due to their effectiveness in terms of the mass of VOCs re-

Treatment of Groundwater in Place (air sparging or bioremediation) moved, time to remediate the groundwater, and cost.
When BRAC Cleanup Team (BCT) members, U.S. EPA,

Cal-EPA Department of Toxic Substances Control (DTSC), andEx-SituTreatment removeandtreat aboveground)
the California Regional Water Quality Control Board (RWQCB),

Physical Treatment of Extracted Groundwater(carbonadsorp- reviewed the Draft Interim Action Feasibility Study in 1995,
tion, air stripping, steam stripping) concern was expressed over the high cost of groundwater extrac-

Chemical Treatment of Extracted Groundwater (oxidation) tion and treatment to reduce the low concentrations of TCE in

BJ010gicalTreatment of Extracted Groundwater (bi0remediation) the principal aquifer (Alternative 2A - $56.4 million and Alter-

AirEmissionControls and Treatment (adsorption,catalytic native 6A - $40.3 million, see page 17). The BCT suggested that
conversion,thermaldestruction) the Marine Corps evaluate lower-cost alternatives and a moni-

tored natural attenuation approach for the principal aquifer. In
Discharge/Use.... responsetoagencycomments,theMarineCorpsdevelopedthree

additional alternatives (7A, 7B, and 8). These alternatives incor-

Discharget0 Publicly Owned Treatment W0rks porate some monitored natural attenuation in the principal
Discharge to Surface Waters aquifer combined with extra monitoring wells that are used to

Reinjecti0nofTreatedGroundwater assess the progress of natural attenuation.
EvaporationPonds In 2000, an additional alternative, Alternative 8A, was de-

BeneficialUse (domestic, irrigation, etc.) veloped by the Irvine Ranch Water District and Orange Coun-

ty Water District to address public concerns with reuse of
treated VOC plume groundwater. This alternative uses sepa-The No Action alternative is used as a baseline against which
rate treatment systems depending on whether groundwater isthe other alternatives are evaluated. Except for the No Action al-
contaminated or uncontaminated. The technical adequacy ofternative, each of the remedial alternatives for groundwater at

Sites 18 and 24 contains four components: Alternative 8A was evaluated by means of computer model-
• extracting groundwater from the shallow groundwater ing. Results were provided to the BCT in April 2001 in an at-

unit and/or principal aquifer; tachment to a technical memorandum titled, Evaluation of
• treating the extracted groundwater for VOCs to meet Alternative 8A with Respect to National Contingency Plan

water quality standards for disposal or use; Criteria, and are part of the Administrative Record file.
• disposing of or using the treated groundwater;

• preventing inadvertent use of contaminated groundwater
until remediation is complete.

The alternatives differ in the estimated number and concep- Toassistreadersinunderstandingthealternativesdevel-
tual placement of groundwater extraction wells, treatment oped for Sites 18 and 24, brief descriptions and illustrations
methodology, and the disposal options used. Common elements are presented on pages 10 through 13. Table 3 on page 14
of each alternative are the use of institutional controls such as provides a comparison summary of the 0U-1 alternatives for
deed restrictions to protect extraction and monitoring equipment the principal aquifer followed by a similar comparison of the

-.._ and prevent inadvertent use of contaminated groundwater until 0U-2 alternati yes for the shallow groundwater unit.

remediation is complete. Institutional controls also ensure that

9



Alternatives 2A and 9 Conceptual Design Site18Alternatives

Alternative 2A - in-
VOCTreatment _'-_ _' volvesconstructionof

Vapor Granular Activated separate groundwaterCarbon Treatment
Shallow Groundwater Unit (cleanairreleasedtoatmosphere) extraction, treatment, and

(on-Station) injection systems for the

P_mps shallowgroundwaterunit

(,-omovesvocs Shallow and principal aquifer.

..... fromgroundwater) InjectionWells Groundwater from each of; /

CarbonTreatment these areas is conveyed(polishing stage of

Extraction Wells g,'o.ndwa_ertreatment) (piped) to separate treat-Downgradient of the
VOC Source Area VOC Treatment _ _ _ ment facilities to remove

VOCsandisthenpumped

Vapor G.... lar Aetivated (injected) back into thePrincipalAquifer '!: CarbonTreatment
(Deep Groundwater off-Station) _ (closeairreleasedtost.,o_phere) groundwater unit it came

P,,r.ps from. Cleanup of the shal-

lowgroundwaterunitis

Injection Wells estimated to take 52 years,
andtheprincipalaquifer

43 years.

2 ExtractionWells
at the Leading Edge of Alternative 6A -

voc Plume groundwater from the shal-

Operation of the SVE system at Site 24 is an integral part of Alternative 9. low groundwater unit and
principal aquifer is extract-
ed, blended (mixed), and

Alternatives 6A and 10A Conceptual Design conveyed to the IDP for re-
moval of VOCs. Treated

Shallow Groundwater Unit
(on-Station) groundwater is distributed

to the public for domestic

purposes such as drinking

andbathing.Cleanupoftheshallow groundwater unit
IrvineDesalter is estimated to take 48

ExtractionWells ProjectSystem
Downgradientof the years, and the principal

VOCSourceArea aquifer 49 years.

PrincipalAquifer
(DeepGroundwateroff-Station)

BlendingFacilityof
Pumps ShallowandDeep

Groundwater IrvineRanch

2 Extraction Wells
at the Leading

Edgeof
VOC Plume 4 Extraction Wells

Located Upgradient
of and Within

the VOC Plume

*Associated with local water supply. TDS/nitratetreatment is not a component of the CERCLA
remedial action requirements.

Operation of the SVEsystem at Site 24 is an integral part of Alternative IOA.

10



Alternative 7A - uses

the sameshallow ground- Alternative 7A Conceptual Design
. water extraction, treatment,
and reinjection system as 2A

and incorporates monitored voc Treatment _°__ :_
Vapor Granular Activated

natural attenuation to remedi- CarbonTreatment
ate VOC contamination in the Shallow Groundwater Unit (clea,airreleasedtoatmosphere)

principal aquifer. Shallow (on-Station)
groundwater unit cleanup is P_ps

estimated to take 52 years, Shallow
and the principal aquifer 60 GranularActivated InjectionWells
years. Carbon Treatment(polishing stage of

Extraction Wells flroultdwatertreatment)
Downgradient of the

Alternative 7B - is iden- voc SourceArea

tical to 7A except it is as-

sumedthat after l0 yearstwo PrincipalAquifer
(Deep Groundwater off-Station)

existing irrigation wells at the enhanced
leading edge of the VOC Monito_JnoWellNetwork

plume are no longer used for L_I II I_ _'f22
agriculture due to reduced de-

Incorporates Monitored
mand or because TDS con- NaturalAttenuation
centrations are too high for to Remediate VOC
irrigating crops. In Alterna- Contamination

tive 7B, the Marine Corps ac-

quirestheexistingirrigation
wells after 10 years, treats the

extracted groundwater from
these wells to remove VOCs,

and injects the treated

....... groundwater upgradient of Alternative 7B Conceptual Design
the VOC plume in the princi-

VOC Treatment '_ _ _
pal aquifer. Cleanup of both VaporGranular Activated
the shallow groundwater unit Carbonr_eat_ent

Shallow Groundwater Unit (c/cauairreleasedtoatmosplTere)
and the principal aquifer is (on-Station)
estimated to take 54 years, poo,ps

Alternative 8 - extracts (,e_o_e, voc Shallow

_rora_rounowator) Injection Wells
groundwater from wells GranularActivated;carbon Treatment
downgradient in the shallow tpoti_t,ln9etagoo_

ExtractionWells groundwatertreatmet_t)
groundwater unit and from Downgradient of the
five existing wells located voc Source Area
upgradient of and within the

VOC plume in the principal Principal Aquifer VOC Treatment* _ _- _
aquifer. Water from both (Deep Groundwater off-Station) vaporGranularActivated

Carbon Treatment
extraction well systems is Enhanced
blended and conveyed to the Monitoring WellNetwork

IDP for treatment and reuse _"L_/_t_'" , _" P,m0s
for domestic purposes. Incorporates Monitored I -t ]iI H ltj __,_
Groundwater downgradient Natural Attenuation / _ .-._1Ltl_._l.'l I__lLJ

to Remediate VOC _ _t _ _/,_ I l/_ /I

mediated using monitored

natural attenuation. Shallow injectiDe.eP_ells,`,_,,
- " 2 ExistingWells

groundwater unit cleanup is _ at the Leading Edge
estimated to take 59 years, VOC Plume*

and the principal aquifer
70 years. * Component for groundwater extraction_ VOC treatment and

, . reinjection after first 10years or monitored natural attenutation.
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Alternative 8A - Contam-

Alternative 8 Conceptual Design inated groundwater from the
shallow groundwater unit and
from within the VOC plume in

VOC Pre-Treatment the principal aquifer is extract-
Vapor Granular Activated

voc Carbonrreatment ed, blended, and conveyed to
Shallow (c/eat_ _tir released to atmosphere) the IDP for removal of VOCsGroundwaterUnit
(on-Station) VOCTreatment__ _: (luring a portion of the year.

Vapor Granular Activated
Pumps VOC Carbon Treatment Treated groundwater is used

(clod,,oir,el_odtoat,,,o_ot,e,o) for non-domestic purposes

Irvine Desalter such as irrigation and industrialAirStripper Project System water supply. During some
ExtractionWells CERCLA(VOC)and times of the year it is assumedDowngradient of the Non.CERCLA*
VOCSourceArea (TDSinitrate) Treatment that water is not needed for ir-

rigation or other purposes.
During those time periods,

Principal Aquifer ..... groundwater will not be ex-
off-Station)(DeepGroundwater CtoarweH !rvine Ranch II tracted from the principal

WaterDistrict I
Potable Distri_tion II aquifer. Groundwater will con-

System | tinue to be extracted from the

- - -,-, * Associated with local water shallow groundwater unit. The
, ' supply, rDS/nitrate treatment extracted water will be treated

Incorporates Monitored_ "-_[_I _ is nota componentof the
Natural Attenuation I- ] -][I : Ill I_J CERCLA remedialaction at the IDP and will be injected

5 ExtractionWells to Remediate VOC _- _t_l_).] requirements, downgradient of the shallow
Upgradient of and Contamination _-_-_. :tWithin VOC Plume groundwater unit VOC plume

or stored in an IRWD non-

potable reservoir. An indepen-
dent non-CERCLA system
extracts groundwater from
areas outside the VOC plume.

Alternative8AConceptualDesign This water is treated to remove

ShallowGroundwaterUnit VOCTreatment_ _>' low concentrations (below
(on-Station) drinking water standards) of

VaporGranularActivated
voc Carbonrreatmant VOCs and to remove TDS and
Laden Air (cte_n airreleased to atmospho_'e)

nitrates. Treated water from the

_ Separate

Irvine DesalterProject non-CERCLA system is dis-
Air NonpotableSystem tributed for domestic use.Stripper

CERC_(VOC)a.d _ Cleanup of the principalExtractionWells _- _:-...........I N0mCERCLA*(TDS/nitrate)

Downgradientofthe I TreatmentferRecycledI aquifer is estimated to take 95VOCSourceArea _ I wateruse years and could take signifi-

Principal Aquifer li_] cantly less time depending on
(DeepGroundwater IrvineRanchWaterDiStdctI the final well sites selected and
off-Station) DistributionSystem I the extraction rates.

for Recycled, N0npotable I

Clearwe/I Water Use** IDisinfection

___ *Non-CERCLA treatmentisassociatedwithlocalwatersupplyand Site 24 Alternatives

is not a component of the CERCLAremedial action requirements.
•*Duringperiods of low recycled water demand,only shallow groundwater

will be treated and either injected into an IDP injection well or stored in In addition to the No Action
thetOPreservoir, alternative required by the

3ExtractionWells NeE four other alternatives (9,

WithinVOC Plume Funps _ I N0r/:CERCLA I I IrvineRanchwaterDistrictI 10A, 10B, and 11) were devel-
.... _ (TOSinitrate)Treatment _ 0istributi0n System I

__ for Domestic Use* forPOtableUse* oped for Site 24. All of theseI alternatives used computer

____ Separate modeling to simulate the re-

ReverseOsmosis Non-CERCLA
Treatmentof IrvineDesalterProject moval of contaminants fromGroundwater Extracted

OutsideofVOCPlume* PotableSystem the soil at Site 24 using soil
vapor extraction technology.

4 ExtractionWells
OutsideofVOCPlume*

12



Alternative 9 - is identical

Alternative10BConceptualDesign to the Site 18Alternative 2A ex-
cept for slightly different as-"- - Shallow GroundwaterUnit

(on-Station) sumptionsusedinthecomputer
modeling, including operation of

Pu,,p_ theSVEsystem,whichreduces

cleanuptime.Seepage10forthe
illustration of the conceptual de-

IrvineDesalter sign. Shallow groundwater unit
ExtractionWellsWithin Project System cleanup is estimatedto take 44theVOCSourceArea

CERCLA(VOC)and years, and the principal aquifer
Non-CERCLA* 25 years.(TDS/nitrate)Treatment

Alternative IOA - is identi-
...... cal to the Site 18 Alternative 6A

PrincipalAquifer
(Deep Groundwateroff-Station) BlendingFacilityof except for slightly different as-

ShallowandDeep sumptions used in the computer
Groundwater rvneRanch II

Pu,.p_ WaterDi_rict , II modeling, including operation

Dist! butonsystem I of the SVE system. See page 10

__ p_mps fortheconceptualdesign

____ illustration.Cleanuptimeofthe

shallow groundwater unit is esti-
mated to take more than 80

2 Extraction Wells
atLeadingEdge years,andtheprincipalaquifer
of VOCPlume 30 years.4 Extraction Wells

LocatedUpgradientofand
WithintheVOCPlume Alternative lOB - is similar

* Associated with local water supply. Not a component of the CERCLA remedial action requirements, to the Site 24 Alternative l 0A
Operation of the SVE system at Site 24 is an integral part of Alternative lOB. (and Site 18 Alternative 6A) ex-

cept that the extraction wells in
.., theshallowgroundwaterunit

are located within the areas with

the highest VOC contamination.
Groundwater is extracted from

Alternative11ConceptualDesign these wells in the shallow

groundwater unit, blended with
VOCTreatment _ _ groundwater extracted from

wells in the principal aquifer,
ShallowGroundwaterUnit and conveyed to the IDP for
(on-Station) treatment of VOCs. Shallow

Pumps _ groundwater unit cleanup is esti-
\vl mated to take 19 years, and the

(removesVOCs Shallow

fromgroundwateO Injection Wells principal aquifer 34 years.

< Alternative 1 1 - is similar
Of gropndwc_ter

Extraction WellsWithin twatmem)
VOCSourceArea to the Site 18 Alternative 7A ex-

PrincipalAquifer cept that the extraction wells in
(Deep Groundwateroff-Station) the shallow groundwater unit

Enhanced are located in the areas with the
Monitoring Well

No_ork highest VOC concentrations.

Groundwaterintheprincipal

IncorporatesMonitored aquifer is remediated using
NaturalAttenuation monitored natural attenuation.
to Remediate VOC
Contamination An enhanced monitoring well

network would be used to assess

the progress of natural
attenuation. Shallow groundwa-

- - ter unit cleanup is estimated to
Operation of the SVE system at Site 24 is an integral part of Alternative 11. take 3 8 years, and the principal

aquifer 31 years.
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Table 3

Corn )arison of 0 )erable Unit I Site 8 Alternatives

Alternative PrimaryPurposeof WherePrincipalAquifer ReuseofTreated Estimated Estimated
No. PrincipalAquifer GroundwaterTreated Groundwater RemediationTime TotalMassofVOCs

Remediation andbyWhom inPrincipal Removedin20
Aquifer(Years) Years(Pounds)

2A Containment Navytreatsgroundwater Injectedbackinto 43 12,540
from the principal aquifer principal aquifer
at off-Station treatment
facility

6A Massremovaland IDP* jointtreatmentfacility Distributedto the 49 13,750
containment publicfordomestic

water purposes

7A Monitorednatural Notreatmentofgroundwater None 60 11,830
attenuation from the principal aquifer

7B Monitorednatural After10years,Navytreats Injectionafter 54 11,750
attenuation with groundwater at an off-Station 10 years
containment after treatment facility
10 years

8 Massremoval IDPjoint treatmentfacility Distributedto the 70 13,200
public for domestic
water purposes

8A Massremoval IDPjoint treatmentfacility Distributedto the 95+ 14,000
andcontainment publicforrecycled

waterpurposes

Corn tarison of 0 terable Unit 2A Site 24 Alternatives

Alternative PrimaryPurposeof WhereShallow ReuseofTreated Estimated Estimated
No. ShallowGroundwater GroundwaterTreated Groundwater RemediationTime TotalMassofVOCs

UnitRemediation andbyWhom inShallowGround-Removedin20
water Unit (Years) Years (Pounds)

9 Containment Navytreatsat on-Station Injectedbackinto 44 4,870
facility shallowgroundwater

unit

IOA Containment IDPjointtreatmentplant Distributedto the 80 4,570
public for domestic
water purposes

lOB Massremoval IDPjointtreatmentplant Distributedto the 19 4,630
public for recycled
water purposes

11 Massremoval Navytreatsaton-Station Injectedbackinto 38 4,800
facility shallowgroundwater

unit

Notes:
*IDP = Irvine Desalter Project
+ Computer modeling shows that Alternative 8A is the most effective alternative during the first 20 years of operation at removing the

initial mass of VOC contamination. By further optimizing the well placement of the extraction wells in the remedial design phase,
remediation time may be significantly shortened.

• A comparative Cost Estimate Summary of the OU-1 and OU-2 alternatives are presented on Table 4 on page 17.
• TheNoActionalternative,whichis usedasa baselineto evaluateotheralternatives,is not listedabove.
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Cleanup Progress of VOC-Contaminated Soil at Site 24

emedial action objectives for soil were to: reduce concentrations of VOCs in the VOC Source Area to prevent or minimize
\ -" further degradation of the shallow groundwater unit above the MCL for drinking water; and continue vadose zone remedia-

tion until the average VOC soil gas concentrations are below threshold concentrations (concentrations capable of contaminat-
ing groundwater above the MCLs). In September 1997, the BRAC Cleanup Team signed an Interim Record of Decision (ROD) that
documented the remedy selected to remove VOCs from soil and established cleanup goals to determine when remediation was com-
plete. VOC-contaminated soil at Site 24 is not a risk to human health because VOC concentrations near the surface are very low.
However, at the time of the RI, contaminated soil was a potential ongoing source of contamination to the groundwater. Cleanup
goals were developed to help minimize or prevent groundwater contamination above the MCLs. At the time of the FS, cleanup of
soil was estimated to take 2 to 4 years to complete. Actual cleanup time has been significantly less.

SVE was the process selected for remedia-

Site24SoilGasConcentrationsandCleanupGoals tion of soil at Site 24. This process effectivelyremoves VOCs from the soil without requiring
Maximum Soil Gas Maximum excavation. VOCs are removed when a vacuum

Pre-cleanup CleanupGoals Post-cleanup is applied to a network of underground extrac-
VOC Concentrations* in Interim ROD* Concentrations* tion wells above the groundwater table, and

contaminants, in the form of vapor or gas, are

Trichlor0ethene (TEE) 6,120 27 13 pulled to the surface. The extracted VOC va-
pors are passed through a granular activated

Tetrachlor0ethene (PCE) 192 69 30 carbon filter system. VOCs are trapped on the
Carbontetrachloride 3t 61 N/A** granular activated carbon filters and clean air is

1,1-Dichloroethene 447 563 N/A** dispersed into the atmosphere. The activated
carbon is then transported to an off-Station

*(micrograms per liter) treatment facility for regeneration so it can be
**Not applicable(pre-cleanupconcentrations were below cleanup goals) used again.

Pilot tests conducted at Site 24 prior to the
remedial action removed approximately 870

• _oounds of TCE, demonstrating that SVE is effective, technically feasible for site conditions, and poses a minimum of risk to public
health and the environment.

To remediate soil, the Marine Corps used the treatment equipment that successfully removed VOCs from soil at Norton Air Force
Base in San Bernardino, California. Transfer and installation of that equipment was completed in 1998. In January 1999, the remedial
design for the SVE system was completed and operational testing of the Central Treatment System remediation equipment com-
menced. The remedial action began in March
1999 with the use of portable SVE systems to
extract from existing SVE wells. The Central Figure 3--SVE Treatment Process - Site 24
Treatment System operations and installation of cleanair
the initial phase of additional SVE wells and toatmosphere
the associated vapor conveyance piping began

S0il vapor
in May 1999. Extractionwells Transport

Significant progress in remediating the va- underbuildings VOC-contaminated granularvaporsarepulled activated
fromsoilviaSoil carbon

dose zone soils had taken place and vapor con- Building BuildingVaporExtraction offsitefor
centrations at all the SVE wells were below the 297 296 wells regeneration
soil gas cleanup goals by the end of calendar GroundSurface '_"
year 1999. Rebound testing of existing SVE
wells and the installation of supplemental SVE Vadose VOC-contaminatedSoils
wells to confirm that soil gas cleanup goals Zone
have been achieved throughout the soil gas

plume was completed in April 2000. Closure Legend
verification samplingwas completed in Sep- Shallow _ GasFlow
tember 2000 and a draft vadose zone closure Groundwater o = -_ OtherProcesses

report documenting that soil gas cleanup goals _ VOC-contaminatedSoil
have been attained was submitted for regulatory
"eview in June 2001. The Final ROD to docu- SoilvaporextractionremovesandtreatsVOCs _ ShallowGroundwater

from beneath Buildings 297 and 296 and other areas at Site 24.
" ment completion of soil cleanup at Site 24 will

be developed in 2002.
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The Marine Corps' Preferred Remedy for Groundwater Cleanup

he Marine Corps has proposed Alternative 8A for reme- vide for temporary and/or permanent shutdown of the IDP, sub-:
diation of the principal aquifer at Site 18 and Alternative ject to concurrence by the Marine Corps, U.S. EPA, and Cal -\
10B' for remediation of the shallow groundwater unit at EPA, pending further study of the need for additional treatment.

Site 24. These alternatives are based in part upon CERCLA- The ROD will also provide that the Marine Corps will con-

related aspects of the proposed Irvine Desalter Project ad- duct further evaluation of monitored natural attenuation for the
dressed in a settlement agreement entered into by the United principal aquifer if the IDP is permanently terminated for any
States and OCWD/IRWD. Key components of the preferred reason. This is based upon currently available information indi-
alternative and related settlement agreement are summarized cating that natural attenuation may be an appropriate backup
below. The Marine Corps' rationale for proposing these alterna- remedy in the event of IDP termination.

tives is presented on page 19. Settlement Agreement _ The United States and
Alternative 8A - consists of three extraction wells located OCWD/IRWD have negotiated a settlement agreement concern-
within the VOC plume in the principal aquifer. These wells are ing incorporation of the VOC-related components of the IDP
assumed to have a combined seasonal extraction rate of 2,500 into a CERCLA Record of Decision for VOC-contaminated

gallons per minute. The Marine Corps, OCWD/IRWD, and regu- groundwater at Operable Unit 1 Site 18 and Operable Unit 2A
latory agencies will establish the exact well locations and pump- Site 24. The settlement agreement also resolves the liability of
ing rates during the remedial design phase. Cleanup time of the the United States to OCWD/IRWD for treatment of contami-
principal aquifer is estimated at 95 years and could take signifi- nants. Under this agreement, the United States will bear the costs
cantly less time depending on the final well sites selected and the of VOC treatment of extracted groundwater from the principal

extractionrates, aquiferand a shareof the associatedextractionand conveyance

Alternative lOB' (pronounced Alternative lOB prime) - a (piping) costs. OCWD/IRWD will continue to bear the normal
costs associated with non-domestic, recycled water supply andvariation of Alternative 10B that conceptually consists of multi-

ple extraction wells located within the areas of highest VOC treatment requirements including those for TDS and nitrates.
concentration in the shallow groundwater unit The preferred remedy and the settlement agreement together
at Site 24. Alternative 10B' differs from Alter-

native 10B in that the minimum extraction Preferred Remedy Conceptual Design
flow rate is reduced from 800 gallons per Alternatives 8A and lOB' Combined
minuteto440to550gallonsperminute.The •
Marine Corps, OCWD/IRWD, and the regula- ShallowGroundwaterUnit VOCTreatment_

tory agencieswill establish the actual number (on-Station)perminute440"550gall°nsReverseOsmosis voc CarbonVap°rGranularActivatOdTreatment
and location of the wells during the remedial Treatmentof tat/chAir (c/oat?airro/easecltoafnTosphoro)

design phase. Even though the total pumping Shall0wandDeep NGroundwater r;

rate is reduced, computer modeling shows the _ "_ IrvineDesaiter

time to remediate VOCs in the shallow _ Airripper ProjectSystem
groundwater unit to the MCLs is approxi- | CERCLA_C)and_n_ERCLA*/
mately the same as Alternative 10B. Shallow ExtractionWellsWithin _--_ (TDS/nit!ate)TreatmentforI

theVOCSourceArea _ _1 RecycledWate! USe i lgroundwater unit cleanup is estimated at 20 (_x_ctn,,_o,'tob_ot_?in_d
years and could take significantly less time d,_i,_,_e_d_l_o_ig,,) :_!

depending on the final well sites selected and PrincipalAquifer
the extraction rates. (DeepGroundwater

Institutional Controls The preferred off-Station)-- Clear,veil

2500gal/onsperm/nute Disinfection Irvine RanchWaterDistrict jlDiStributionS stem* + I

alternative also includes institutional controls _ fo_.RecyclediNonpotabley II

to protect extraction and monitoring equip-__1 WateiUse |

ment, prevent in advertent use of contaminated
groundwater, and allow access for monitoring,
maintenance, and any additional remediation.

Additional Measures - If the Marine 3ExtractionWells
Corps' preferred remedy is selected, the LocatedWithinthe VOC Plume
Record of Decision will include specific proce-
dures designed to provide additional protection *Associatedwithlocalwatersupply.TOe/nitratetreatmentisnotacomponentoftheCERCLAremedialaction
to the public beyond groundwater remediation requirements.Non-CERCLAwellsin theprincipalaquiferarenotshownbecausetheyarenotpartofthe
and compliance with water quality standards. CERCLAremedy,

In the unlikely event that additional contami- +Duringperiodsoflowrecycledwaterdemand,onlyshallowgroundwaterwillbetreatedandeitherinjectedintoi
nants are detected that might not be adequately anIDPinjectionwellorstoredintheIDPreservoir. [
treated by the IDP, these procedures will pro-
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benefit the Marine Corps, OCWD/IRWD, and the public. The EPA Department of Toxic Substances Control, and the Califor-
Marine Corps benefits through avoidance of costs for ground- nia Regional Water Quality Control Board). Although the Ma-
0cater disposal. OCWD/IRWD benefits because the United rine Corps is not soliciting comment on this settlement

JStates pays for a portion of the costs associated with the IDR agreement, a signed copy is available in the Administrative
The public benefits from being able to restore a valuable water Record file.
resource, improve supply reliability, and allow development of The Marine Corps and OCWD have also negotiated a sepa-
both potable and nonpotable water supply sources, rate contract for OCWD/IRWD to accept, treat for VOCs, and

This settlement agreement was approved and signed by rep- take ownership of the groundwater extracted from the shallow
resentatives from OCWD/IRWD (June 2001), and the United groundwater unit. OCWD/IRWD has already signed the con-
States of America, Department of the Navy (July 2001), and tract. The Department of the Navy will sign the contract when
Department of Justice (September 2001). The settlement agree- the remedy for OU-2A Site 24 based upon Alternative 10B' is
ment is contingent upon finalization of a ROD selecting the pro- selected in a ROD and concurred pursuant to the MCAS E1 Tore
ferred remedy, Alternatives 8A and 10B' combined, and will Federal Facility Agreement. The proposed contract provides
take effect upon the date the final signature is obtained from the that it will remain in effect until the regulatory agencies concur
BRAC Cleanup Team signatories (the Navy, U.S. EPA, Cal- that the requirements of the ROD have been met.

Table 4 - Groundwater Remedial Alternatives - Comparative Cost Estimate Summary

Cost Category Estimated Cost in Millions $

Operable Unit 1 Site 18 Alternatives Operable Unit 2A Site 24 Alternatives ,Preferred
4Oyearsofostimatedoperation 20yearsof estimatedoperation

(shallowgroundwaterunit) (shallowgroundwaterunit) Sites 18 & 24;
40yearsofestimatedoperation(principalaquifer) 4Oyearsofesfimatedoperation(principalaquifer)

(PrinCipalaquifer)
AIt.2A AIt.6A AIt.7A AIt.7B AIt.8 AIt. 8A AIt.9 AIt.10A AIt.10B' AIt.11 Alternativel0B

(shallow groond_

CapitalCosts 29.9 21.3(a) 18.0 25.9 17.1(a) 16.2 23.6 20.0 21.5 14.2

Includesdesignandconstructionof groundwatertreatmentanddistributionsystemsthatpertainto theVOC-relatedgroundwatercontamination.

Operation, 26.5 19.0(a) 16.0 22.3 15.2(a) 17.5 18.1 26.2 26.1 9.6 15:9(b)
Maintenanceand : ......

MonitoringCosts

Includesoperatingandmaintaininggroundwatertreatmentanddistributionsystemsthatpertainto the VOC-relatedgroundwatercontamination.

Total - 56.4 40.3(a) 34.0 48.2 32.3(a) 33.6(d) 41.7 46.2 47.6 23.8 30:6(b)(d)
PresentWorth

i
Costs(c)

Covers all costs to complete VOC portions of groundwater and treatment systems and includes a contingency to cover cost increases that may occur
asaresultof unforeseenconditions.Totalpresentworthcostsfor eachalternativeincludecleanupof boththeshallowgroundwaterunit andprincipal
aquifer.

Detailed information on estimated costs is presented in the Feasibility Studies. The settlement agreement contains costs associated with the
preferred remedy.

Notes:
(a) FigurerepresentstheUnitedStatespaymentfor 100%of the VOCtreatmentrequirementsassociatedwiththe IDPandaportionof thedual-purpose

IDP components such as extraction and conveyance requirements.
(b) Thecostof thepreferredalternativeis basedonactualcostscontainedin thesettlementagreementandin thecontractfor treatmentof groundwater

fromtheshallowgroundwaterunit.Thecostassumes20yearsof operationin theshallowgroundwaterunitand40yearsin theprincipalaquifer.
,, _(c) Presentworthcosts for Sites18and24alternativesaretakendirectlyfrom theOU-1IAFSandtheSite24 FSandareexpressedin 1995and1997

dollars,respectively.Thesecostsarepresentedfor comparisonpurposesonly.
(d) Totalnumberis roundedoff.
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Evaluation of the Preferred Remedy
Eachalternative has undergonedetailed evaluation and analysis, using evaluation criteria developed by the U.S. EPA.The nine crite-
ria are categorized into three groups: threshold criteria, primary balancing criteria, and modifying criteria. The threshold criteria must
be satisfied in order for an alternative to be eligible for selection. The primary balancing criteria are used to weigh major tradeoffs
among alternatives. Generally, the modifying criteria are taken into account after public comment is received on the Proposed Plan
and reviewed with the various State regulatory agencies to determine if the preferred alternatives remain as the most appropriate re-
media/action. Thenine criteria are defined below and are accompanied by the key points from the evaluation of the preferred remedy.
The preferred remedy is a combination of Alternative 8A for the principal aquifer and Alternative lOB' for the shallow groundwater unit.
A chart that summarizes evaluation of the groundwater alternatives is shown on page 19. Thelocations of where to view the feasibility
studies and other reports that provide a more detailed explanation of the evaluation of alternatives are found on page 22.

A. Threshold Criteria 5. Short-Term Effectiveness- assesses how well human

1. OverallProtectionof HumanHealthandthe Environment- health and the environment will be protected from impacts due to

assesses whether a cleanup remedy provides adequate public construction and implementation of a remedy. Also considers
health protection and describes how health risks posed by the time to reach cleanup goals.

• Does not present substantive risks to on-Station workerssite will be eliminated, reduced, or controlled through treatment,
engineering controls, or institutional and regulatory controls, or the community; potential for some dust generation during

• The preferred alternative provides short-term protection well installation.
through institutional controls that prevent the use of contaminated • Potential air emissions are easily controlled through acti-
groundwater and long-term protection by removing VOCs and re- vated carbon adsorption.
mediating the aquifer to water quality standards for VOCs. • Removes most of the mass in the first 20 years.

6. Implementability - refers to the technical feasibility (how
2. Compliancewith Applicableor Relevantand Appropriate difficult the alternative is to construct and operate) and admin-

Requirements (ARARs) - addresses whether a cleanup remedy istrative feasibility (coordination with other agencies) of a rein-
will meet all federal, state, and local environmental statutes or edy. Factors such as availability of materials and services
requirements" (see page 21). needed are considered.

• VOC-contaminated water will be treated at a minimum to • Technology is readily available.
meet waterquality standards. • Successfulpilot tests demonstrate feasibility of extracting

• Emission controls will be used to ensure compliance with and treating contaminated groundwater.
air quality standards. • Allows evaluation of monitored natural attenuation if the

B. Primary Balancing Criteria IDP is permanently terminated for any reason by OCWD/IRWD.
• Treatment and reuse of groundwater is technically feasible.

3. L0ng-Term Effectiveness and Permanence - refers to the
7. Cost - evaluates the estimated capital costs' and present

ability of a remedy to continue protecting human health and the
worth in today's dollars" required for design and construction

environment over time after the cleanup action is completed.
and long-term operation and maintenance costs of a remedy.

• Extraction and treatment of groundwater using air strip-
• $30.6 million, includes capital costs, operation and main-

ping is a proven, effective technique for removing VOCs and re-
tenance costs, and monitoring costs (see Table 4 on page 17).mediating groundwater (air forced through water releases VOCs).

• Requires some treatment of residual wastes (used carbon, • Saves the government money because the Marine Corps
does not need to dispose of the treated groundwater.filters), generally through regeneration or disposal.

• Treatment of VOCs at the IDP is less costly than on-4. Reduction of Toxicity, Mobility, and Volume - refers to
the degree to which a cleanup alternative uses treatment tech- Station treatment and disposal.
nologies to reduce: 1) harmful effects" to human health and the • If the IDP is permanently terminated, allows for evaluation

of monitored natural attenuation before a replacement treatmentenvironment (toxicity), 2) the contaminant's ability to move
(mobility), and 3) the amount of contamination (volume). system is considered.

• Significantly reduces toxicity and volume through treatment. C. Modifying Criteria
• Shallow groundwater unit extraction wells placed within the

TCE hot spot remove VOC mass more effectively than wells 8. State Acceptance- reflects" whether the State of Califor-
placed at the leading edge of the plume, nia's environmental agencies agree with, oppose, or have no ob-

• Computer modeling indicates that the leading edge of the jection to or comment on the Marine Corps'preferred alternative.
plume will be contained east of Culver Drive in Irvine and that • The State of California concurs with Marine Corps' pre-
the plume will not impact extraction wells associated with the ferred remedy for groundwater.

potable water system. This will be confirmed by groundwater 9. Community Acceptance- evaluates whether communit)
monitoring, concerns are addressed by the remedy and if the community has

• Removal and treatment of VOCs produces few by-products, a preference for a remedy. Although public comment is an ira-
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portantpart ofthefinal decision, the Marine Corps is compelled • Proposed Plan and Draft Final RI/FS Reports are current-
by law to balance community concerns with the other criteria, ly available for public comment.

• MCAS E1 Tore community-based Restoration Advisory • Public comment on this Proposed Plan and the Draft Final

" Board has had the opportunity to review and comment on the RI/FS Reports will be reviewed and considered during the
OU-1 and OU-2A Remedial Investigation and Feasibility Study preparation of the Record of Decision.

(RI/FS) Reports.

Table 5 - Comparative Analysis of Remedial Alternatives*

Preferred
Remedy

Site18Alternatives Site24Alternatives 8A/
U.S.EPACriteria 2A 6ti 7A 7B 8 8A 9 IOA lOB 11 lOB'

1 OverallProtectionof Human X _ v¢ _ o/ v¢ V' v e v q V' V' v_HealthandtheEnvironment

2 Compliance with Applicable or
RelevantandAppropriate N/A V' V' v _ o/ v¢ o/ v ¢ v _ v _ ve V'
Requirements

3 Long-TermEffectiveness © _ • _ _ • • • • • • •andPermanence

4 Reduction of Toxicity, Mobility,
or Volumeof Contaminants © _ • _ _ • • • _ _ • •
throughTreatment

5 Short-TermEffectiveness © • • _ • _ _])+ _ _ • _

6 Implementabifity • _ NAF _ _) NAF • _ NAF _) _ •

7 cost • © _ _ _ • • _ _ _ •

8 StateAcceptance- Stateconcurswiththepreferredremedy. •

9 CommunityAcceptance- ThiscriteriawiflbeaddressedintheRecordof Decision.

X- doesnotmeetcriteria Ve- meetscriteria N/A- notapplicable RelativePerformanceinSatisfyingCriteria

NAF- notadministrativelyfeasible © _ _ •
• Inthisanalysis,remediala/ternafivesfor eachsiteareonlyevaluatedagainsteach Least Fair Moderate Good
other. Thus,Site18Alternativesarenot tobecomparedwithSite24Alternatives. Acceptable Performance PerformancePerformance

Performance
+ By further optimizing the placement of extraction wells in the remedial design phase,

remediationtimemaybesignificantlyshortened.

Rationale for the Marine Corps' Preferred Remedy for Groundwater Cleanup

he Marine Corps prefers Alternative 8A and Alternative 10B' for remediation of groundwater at Sites 18 and 24 forseveral reasons, including cost-effectiveness, implementability, and anticipated community acceptance.
The preferred remedy is cost effective. The cost of combined Alternative 8A/10B' is lower than the cost of any other

alternatives that actively remediate the principal aquifer. The Marine Corps' costs are reduced because they do not
need to pay to dispose of treated groundwater.

The preferred remedy is readily implemented. The technology that will be used to remediate groundwater is proven
and readily available. In addition, the OCWD/IRWD are prepared to proceed once the preferred groundwater remedy is
selected and finalized in the ROD.

Finally, the Marine Corps anticipates a higher level of community acceptance for the preferred remedy because
these alternatives restore and make beneficial use of scarce groundwater resources. The preferred remedy also uses

separate treatment systems for groundwater from contaminated and uncontaminated areas and does not reuse previ-
\ .......ously contaminated groundwater for potable purposes. Community acceptance will be evaluated following the public

comment period (see page 20).
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Status of Installation Restoration Program Activities

R emediation of contaminated groundwater associated In 1997, the Marine Corps issued Proposed Plans and estab
with Installation Restoration Program (IRP) Operable lished public comment periods for: the Site 24 VOC Source Are_i"
Unit 1 Site 18 (off-Station regional groundwater) and for soil cleanup using soil vapor extraction technology; and for

Operable Unit 2A Site 24 (on- and off-Station shallow ground- the Marine Corps' recommendation for No Further Action for
water) represents a key component of the comprehensive environ- OU-3 Sites 4, 6, 9, 10, 13, 15, 19, 20, 21, 22, and OU-2A Site 25.
mental investigation and cleanup program underway at MCAS E1 After consideration of public comments on the proposed alterna-
Toro. Designed to protect public health and the environment, the tires, an Interim Record of Decision (ROD) formally document-
IRP provides a structure for the Marine Corps to identify, investi- ing the remedial actions planned for soil at Site 24 and a ROD for
gate, and implement remedies for contamination that resulted these other sites were both finalized in September 1997. The
from past operations and waste disposal activities. This effort is Final ROD for soil at Site 24 will be developed in 2002.
being coordinated with the operational closure of the Station that In May 1998, the Marine Corps issued a Proposed Plan and es-
took place in July 1999. The IRP process for Operable Unit 1 Site tablished a public comment period for the OU-2B and OU-2C
18 and Operable Unit 2A Site 24, is shown below. (landfill) sites. In July 2000, an Interim ROD for Sites 2 and 17 was

To effectively manage the overall cleanup effort, the Marine finalized. Completion of the ROD process for closure of the landfills
Corps organized the IRP sites into Operable Units or OUs. (Sites 2 and 17 and Sites 3 and 5) is anticipated to occur in 2001.

• OU-1 (Site 18) addresses the VOC contamination in the In May 1999, the Marine Corps issued a Proposed Plan for
regional groundwater that extends 3 miles west of the Station. Sites 8, 11, and 12. Based on agency and public comments, only

• OU-2A includes VOC-contaminated soil and groundwater Site 11 was included in the ROD that was finalized in Septem-
at Site 24, the VOC Source Area; and Site 25, the Major ber 1999. Completion of the ROD process for Sites 8 and 12 is

DrainageChannelsat the Station. expectedto occur in 2001.
• OU-2B (Sites 2 and 17) and OU-2C (Sites 3 and 5) address A ROD documenting a no action decision for Sites 7 and 14

inactive landfill sites that contain a variety of waste materials, was finalized in June 2001. A ROD documenting the selected
• OU-3 includes the remaining IRP sites at the Station. remedial action for Site 16 is expected to be finalized in 2002.

What Happens After the Public Comment Period?

fter the close of the 30-day public comment period ments received from the public in the final selection of a reme
(November 7-December 7, 2001) for the OU-1 and dial alternative.
OU-2A Proposed Plan, the next steps in the lnstalla- Remedial design involves developing detailed designs and

tion Restoration Program process are the Record of Decision/ specifications for the selected remedy. Implementation of the
Responsiveness Summary and Remedial Design/Remedial preferred remedy would involve coordination of the Marine
Action. Corps,the regulatoryagencies,and theOrangeCountyWater

The ROD formally documents the selection of the final re- District and Irvine Ranch Water District during the design
medial alternative for groundwater at Sites 18 and 24. Corn- phase. Remedial action refers to the construction, testing, and
ments received in writing or verbally provided to the court operation of the groundwater treatment system and requires

reporter at the public meeting held on November 13, 2001 are similar cooperation between these agencies. If another alterna-
documented and responded to in the Responsiveness Summary tive were selected, roles of the various agencies would be de-

portion of the ROD. The Marine Corps will consider com- termined by the scope of that alternative.

MCASElToroInstallationRestorationProgramProcessGroundwaterRemediation- OU-1and0U-2A

NPL Listing/ Remedial Feasibility Proposed Record of Remedial Remedial
Federal Investigation Study Plan/ Decision Design Action
Facilities (RI) (FS) Public (ROD)/

Agreement Comment Responsive-
Signed Period nessSummary

WEAREHERECOMPLETED

TheStationwas TheRIidenti- TheFSidenti- Thepublichas Theselectedre- Detailedspecifi- Aqualified
placedon U.S. fled the sources fled remedialal- theopportunity medialalternative cationsfor the contractorwill
EPA'sNational andareasof ternativesfor to commenton andresponsesto selectedremedy begintheclo-
PrioritiesList in soil and soil andground- the preferred publiccomments will bedeveloped, sureactions
Feb.t990. groundwater watercleanup, remedyand willbedocu- accordingto

contamination, otherproposed mentedtnthe specifications..
alternatives. ROD.

20



Applicable or Relevant and Appropriate Requirements for
......¢lemediationof VOCContaminationat OU-1and OU-2A

he federal Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) states that remedial
actions at sites listed on the National Priorities List must meet federal or state (if more stringent) environmental standards, re-

quirements, criteria, or limitations that are determined to be legal applicable or relevant and appropriate requirements
(ARARs). MCAS El Toro was listed on the National Priorities List in 1990. The intent of meeting ARARs is to select and implement
cleanup or remedial actions that are protective of human health and the environment in accordance with regulatory requirements. Re-
quirements of potential ARARs are divided into three categories:

• Chemical-specific - are health- or risk-based numerical values ,(or various environmental media, specified in federal or state
statutes or regulations.

• Location-specific - addresses regulations that may require actions to preserve or protect aspects of environmental or cultural
resources that may be threatened by remedial actions to be undertaken at the site.

• Action-specific - are regulations that apply to specific activities or technologies used to remediate a site, including design
criteria and performance requirements.

Potential ARARs that will be met hy the preferred remedy (Alternatives 8A and lOB') for cleanup of VOC-contaminated ground-
water at OU-1 (regional groundwater) and OU-2A (Site 24) at MCAS El Toro are listed below.

U.S. EnvironmentalProtectionAgency(U.S. EPA) NCEandtheAdministrativeRecordfor Sites18and24,the Marine

Substantiverequirementsof thefollowingprovisionsof Title40of Corpsagreesto complywith thegroundwaterprotectionstandard
the Code of Federal Regulations pertaining to maximum contaminant throughout the VOC plume and does not intend to designate a point of
levels(MCLs)andnonzeroMCLgoalsfor VOCshavebeendetermined complianceatthis time,reservingitsrightto do soat a latertime.
to beFederalARARs: • Thesubstantiverequirementsof Title36Codeof FederalRegulations

• Section141.61; (CFR)Part65;40 CFRSection6.301(c);and16 USCSection469

Section141.50(SubpartF). [NationalArchaeologicalandHistoricalPreservationAct] havebeen
determined to be Federal location-specific ARARs. Further evaluations of

..... Substantive requirements of the following provisions of Title 22 of compliance with these requirements will be conducted when exact
the California Code of Regulations (CCR) have been determined to be locations of wells are identified during engineering design work.Federal ARARs:

• The substantive requirements of 40 CFR Part 6, Appendix A,
• Determinationof hazardouswaste[Section66261.24(a)(1)]; excludingSections6(a)(2),6(a)(4),6(a)(6);and40CFRSection
• System construction within lO0-year floodplain [Section 6.302(b) have been determined to be Federal location-specific ARARs
66264.18(b)]; [systemconstructionwithinafloodplain].
• Onsite waste generation [Sections 66262.10(a) and 66262.11]; and

• Pretransportrequirementsfor hazardouswaste[Sections66262.30, The California EPADepartmentof ToxicSubstancesControl
66262.31,66262.32,66262.33and66262.34]. (DTSC)

• Groundwater monitoring [Sections 66264.93, 66264.97(b) and The substantive requirements of the following provisions of Title 22
(e)(1)-(5), 66264.98, 66264.99, 66264.100 (a), (b), (c), (d), (f), and CCR have been determined to be State chemical-specific ARARs:
(g)(1)]. • Hazardouswastedeterminations[Sections66261.22(a)(3)and(4),
• Groundwater protection standards of MCLs for VOCs as determined 66261.24(a)(2) to (a)(8), 66261.101, 66261.3(a)(2)(C), or
under Section 66264.94 (except for 66264.94 (a)(2) and 66264.94 (b)); 66261.3(a)(2)(F)]; and
[Note: The Santa Ana Regional Water Quality Control Board (RWQCB) • State MCL listings for organic chemicals [Section 64444(a)].
identified State Water Resources Control Board (SWRCB) Res. No. 92-
49 as a groundwater and vadose zone protection standard. The Marine The following requirements of the California Civil Code and the California
Corps does not agree with the RWQCB because SWRCB Res. No. 92-49 Health and Safety Code (HSC) have been determined to be state action-
is no more stringent than Title 22 CCR Section 66264.94. However, specific ARARs for implementation of institutional controls for on-
because the standards are identical in these two regulations and the Station property that will be transferred to a non-federal entity:
proposed remedy complies with the standards in both regulations, the • California Civil Code Section 1471, Transfer of Obligations;

RWQCB concurs with the proposed remedy while reserving its legal • HSC Sections 25202.5; 25222.1; and 25233(c).
position.] Inaddition,onMarch16,2000,DONandDTSCexecuteda
• Whileit is the MarineCorps'positionthat thedesignationof apoint memorandumof agreementthat formalizesthe Environmental
f compliance for the groundwater protection standard for VOCs at the Restriction Covenant that will contain environmental restrictions and

..... downgradient edge of the VOC source area in Site 24 pursuant to Title 22 serve as a mechanism to implement institutional control use restrictions
CCR66264.95wouldbeappropriateandis supportedbyCERCLA,the set forth in the OU-1/OU-2ARODin accordancewith DONpolicy.
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The California Regional Water Quality Control Board-

SantaAnaRegion(RWQCB) ReportsandDocumentsAvailablefor
Substantiveprovisionsofthe followingrequirementshavebeen Reviewand Comment

determined to be State ARARs:

• ComprehensiveWaterQualityControlPlan(CWQCP)for the Santa mill he collection of reports and documents used by the

AnaRiverBasin,1995,Chapters2through4; 1 Marine Corps in the selection of cleanup or• The substantive provisions of Water Code Section 13240 as enw ronmental management alternatives is referred to
implemented through the beneficial use designations and VOC water as the Administrative Record (AR). A site-specific AR file
quality objectives in the CWQCP for the Santa Ana River Basin, 1995; has been compiled for Operable Unit 1 Site 18 and Operable

• State Water Resources Control Board (SWRCB) Resolution No. 88- Unit 2A Site 24 discussed in this Proposed Plan. Key
63;and documentsinclude:the PhaseI RemedialInvestigation
• California Water Code, Division 7, Sections 13241, 13243, 13263(a), Draft Technical Memorandum (May 1993); Draft Final
13269,and13360(Porter-CologneWaterQualityAct); OperableUnit 1 Interim Remedial Investigation/Feasibility
• TheSantaAnaRWQCBidentifiedthe substantiveprovisionsof the Study (RI/FS) Report. Nine Volumes (August 1996); Draft

Final Phase II Remedial Investigation Report, Operable Unit"Statement of Policy with Respect to Maintaining High Quality Waters in
California"(SWRCBRes.No.68-16)asa StateARARandinterpretsit 2A, Site 24, FourVolumes (March 1997); the Draft Final
as prohibiting further migration of the VOC contaminant plume in Site Phase II Feasibility Study Report, Operable Unit 2A, Site 24
18; the USEPA and the Marine Corps do not agree that SWRCB Res. No. (December 1997); Technical Memorandum; the Evaluation
68-16 applies to further migration; however, the Santa Ana RWQCB of OU-1 Alternative 8A with Respect to Nine NCP Criteria
concurs with the proposed remedy and agrees that the preferred remedy (October 2001); and the Draft Site Closure Report, Vadose
will complywith their interpretationof SWRCBRes.No.68-16because Zone Remediation, IRP Site 24 (June 2001). Documents
the MCL line of the VOC plume will not move significantly past its that pertain to groundwater remediation pilot tests include:
currentlocation;and Draft FinalGroundwaterRemediationPilotTestWork Plan
• Groundwater monitoring [California Code of Regulations, 27 CCR (July 1997) and Draft Groundwater Remediation Pilot Test
20415(e)(12)(B)]. Report (November 1998).

The RI/FSreports, the signed settlement agreement,

SouthCoastAir QualityManagement District (SCAQMD) other relevant documents that pertain to these sites, anda

Thesubstantiverequirementsof thefollowingSCAQMDruleshave complete indexof all MCASElToro documents are housed
beendeterminedto beARARsas discussedbelow: in the Information Repository at the Heritage Park Regional

• SOAQMD Rule 1303 [discharges to air] has been determined to be a Library, 14361 Yale Avenue in Irvine, (949) 551-715t.
The complete collection of documents listed in the ARFederal ARAR because the U.S. EPA approved this rule as a component

of the State Implementation Plan (SIP) in accordance with 40 USC index is also available for review at MCAS El Toro. To
Section 7410 and portions of 40 CFR Section 52.220 [Clean Air Act]; and schedule a time to review documents at the Station during
• SCAQMD Rule 1401 [treatment requirements for discharges to air] is the public comment period, contact Dean Gould at (949)
aStateARARbecauseit is not includedintheSIP. 726-5398 or (619) 532-0784.

Where to Get More Information
Copies of Remedial Investigation and Feasibility Studies Reports, including the human health risk assessments and other key docu-
ments relating to environmental activities at MCAS E1 Toro, are available for public review at this Information Repository: Heritage
Park Regional Library, 14361 Yale Avenue, Irvine, California 92714; (949) 551-7151. Current hours of operation: Monday - Thurs-
day 10 a.m. to 9 p.m.; Friday - Saturday 10 a.m. to 5 p.m.; and Sunday 12 p.m. to 5 p.m.

The Marine Corps encourages community involvement in the decision-making process of the environmental restoration program at
MCAS E1Toro. If you have any questions or concerns about environmental activities at the Station, please feel free to contact any of
the following project representatives:

Mr.DeanGould Ms.ViolaCooper Ms.KimForeman

BRAC Environmental Coordinator Community Involvement Public Participation Specialist
Base Realignment and Closure Coordinator California EPA
MCASE1Toro SuperfundDivision DepartmentofToxic
RO.Box51718 U.S.EPA SubstancesControl

Irvine,CA 92619-1718 75 HawthorneSt. (SFD-3) 5796CorporateAve.
(949)726-5398or (619)532-0784 San Francisco,CA94105 Cypress,CA90630 ,

(800)231-3075 (714)484-5324
(415) 744-2188
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Glossary of Technical Terms
_ ....irStripping:AtreatmenttechnologythattransformsVOCsin Nitrates:Compoundscontainingnitrogenwhichdissolvein

groundwaterto gasfor removalandtreatment, waterandmayhaveharmfuleffectsonhumansandanimals.
Aquifer:A particularzoneor layerof rockor soil belowthe Nitratesarecommonlyusedin fertilizers.
earth'ssurfacethroughwhichgroundwatermovesin sufficient OperableUnit(OU): Termfor eachof a numberof separateac-
quantity to serve as a source of water, tivities undertaken as part of a Superfund site cleanup.

CleanupGoals:Chemicalconcentrationlevelsthatarethe goals Plume:A three-dimensionalzonewithin thegroundwater
of the remedial action. Once the cleanup goals have been aquifer containing contaminants that generally move in the dJrec-
achieved,theremedyis consideredprotectiveof humanhealth tion of,andwith, groundwaterflow.

andtheenvironment. PrincipalAquifer:Themain(regional)water-bearingaquiferin
ComprehensiveEnvironmentalResponse,Compensation,and thevicinityof MCASElToro.

LiabilityAct(CERCLA):CommonlyknownastheSuperfund. Rebound:Thetendencyof soilgasconcentrationsto increaseThis law authorizes EPA to respond to past hazardous waste
problemsthatmayendangerpublichealthandtheenvironment, afterSVEisturnedoff.
CERCLAwasauthorizedandamendedbytheSuperfundAmend- Recordof Decision(ROD):A publicdocumentthatexplains
meritsandReauthorizatJonAct of 1986(SARA). whatcleanupalternativewill beusedat a specificNPLsite.The

DomesticUse: Useof waterfor drinking,cooking,andbathing. RODis basedon informationandtechnicalanalysisgenerated
duringtheremedialinvestigation/feasibilitystudyandconsidera-

I)ewngradienl:Groundwaterthat is downstreamof anareaof tion of publiccommentsandcommunityconcerns.
soil or groundwater contamination,

RemedialAction(RA): Theactualconstructionor implementa-
ExtractionWells: Wellsusedto pumpgroundwaterto thesur- tion phasethat followstheremedialdesignof theselected
facefor treatmentor for use. cleanupalternativeat a Superfundsite.

FeasibilityStudy(FS): Ananalysisof cleanupor remedialalter- RemedialDesign(RD): Thedesignof theselectedcleanupal-
natives to evaluate their effectiveness and to enable selection of a ternative for a Superfund site.
preferred alternative.

RemedialInvestigalion(RI): Oneof thetwo majorstudiesthat
FederalFacilityAgreement:A voluntaryagreemententeredinto mustbecompletedbeforea decisioncanbemadeabouthowto
hy the Navy, U.S. EPA, and CaI-EPA (Department of Toxic Sub- clean up a Superfund site. (The FS is the second major study.)

..... _ances Control (DTSC), and the California Regional Water Quati- The RI is designed to determine the nature and extent of contam-
ty Control Board (RWQCB)) establishing an overall framework ination at the site.
for how the investigation and cleanup of MCAS El Toro is to be
conducted. ShallowGroundwaterUnit: Theshallowestwater-bearingzone

beneath MCAS El Toro.
Groundwater:Undergroundwaterthat fills poresinsoil or
openingsin rocks. Soil Gas: Gasfoundinsoil porespace.Incontaminatedareas,

Infiltration:Processbywhichdissolvedchemicalconstituents soilgasmayincludeVOCs.
arecarriedbywaterthroughthe soil. SoilVaporExtraction(SVE):A processwherebycontaminated

soil gas is brought to the surface for treatment.IntermediateZone: Agenerallylowpermeabilitylayerthatsepa-
ratesthatshallowgroundwaterunitfrom theprincipalaquiferat Trichloroethene(TCE):Avolatileorganiccompoundthathas
MOASElToro. beenwidelyusedasan industrialsolvent.TCEis acolorless,

MaximumContaminantLevels(MCLs):Themaximumpetrols- odorlessliquidthat,wheninhaledor ingestedin largeamounts,
can cause irritation of the nose, throat, and eyes, nausea, blurrysible level of a contaminant in water delivered to any user of a

public water system. MCLs are enforceable standards, vision, or dermatitis. EPA has classified TCE as a "probable
humancarcinogen."MaximumContaminantLevelGoal: A non-enforceableconcen-

trationof a drinking-watercontaminant,setat a levelat whichno TotalDissolvedSolids(TDS): Usedto reflectsalinityof ground-
knownadverseeffectson humanhealthoccur, water.

MonitoredNaturalAttenuation:Refersto theroutinesampling gpgradient:Groundwaterthat is upstreamof anareaof soilor
and testing of groundwater to assess the cleanup effectiveness groundwater contamination.
of naturalattenuationprocesses. VolatileOrganicCompound(VOC):Anorganic(carboncontain-
MonitoringWell: Wellsdrilledat specificlocationseitheron or ing)compoundthatevaporatesreadilyat roomtemperature.
neara hazardouswastesite,for thepurposeof determiningdi- VOCsarecommonlyusedindry cleaning,metalplating,and
rectionof groundwaterflow,typesandconcentrationsof conta- machinerydegreasingoperations.
minantspresent,orverticalorhorizontalextentof contamination. WaterQualityStandards:State-adoptedandU.S.EPA-approved
_!aturalAttenuation:Theprocessby whicha compoundis re- ambientstandardsfor waterbodies.Thestandardscoverthe use

_.,ucedin concentrationovertime, throughadsorption,degrada- of thewaterbodyandthewaterqualitycriteriawhichmustbe
rich, dilution,and/ortransformation, metto protectthedesignateduseor uses.
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If you would like to be on the mailing list to receive information about environmental restoration activities at MCAS E1 Toro,
please complete the coupon below and mail to: Base Realignment and Closure, Attn: Dean Gould, Base Realignment and Clo-

II sure Environmental Coordinator, MCAS E1Toro, EO. Box 51718, Irvine, CA 92619-1718. |

Add me to the MCAS E1 Toro Installation Restoration Program mailing list. iSend me information on Restoration Advisory Board membership.

l-me ',
I Street I

I I
| City State Zip Code I

I Affiliation(optional) Telephone I

Base Realignment and Closure
Attn: Mr. Dean Gould

BRAC Environmental Coordinator

MCAS E1 Toro

EO. Box 51718

Irvine, CA 92619-1718

Official Business

Penalty for Private Use,
$300

HELPUS STOPWASTEFUL
DUPLICATE MAILINGS

If you receive duplicates of this fact
sheet, please send us the labels. Be
sure to indicate which is the correct
label and we'll update our records.
Thank you for your time and
cooperation.

_(_ Printed on Recycled Paper

010ctS.qxd



MCAS EL TORO
Installation Restoration Program

Public Meeting

Proposed Plan
Groundwater Cleanup

Operable Unit 1 (Site 18)
Operable Unit 2A (Site 24)

November 13, 2001

6:00-9:00 p.m.



Purpose of Public Meeting

• ,_resent the Proposed Plan for groundwater cleanup atites 18 and 24 to the community.

• Specifically- propose the CERCLA remedial (cleanup)
action alternative for addressing the release of volatile
organic compounds (VOCs) from MCAS El Toro into the
regional groundwater.

• Comments solicited on whether the remedy meets the
legal requirements of CERCLA and the National
Contingency Plan.

• Opportunity for community to learn about:
- Sites 18 and 24 and VOC groundwater contamination
- Cleanup alternatives developed
- Preferred remedy for groundwater cleanup
- Ask questions, provide comments



MCASElToroInstallauonRestorationProgram
ProcessGroundwaterRemediation-- OU-1andOU-2A

NPLListing/ Remedial Feasibility Proposed | Recordof | Remedial ._ Remedial
Federal Investigation Study Plan/ | Decision | Design | Action
Facilities (RI) (FS) Public | (ROD)/ | |

Agreement Comment | Responsive- | |

Signed I
Thepublichas II I Theselectedre- I I Detailedspecifi- II
theopportunity medialalternative cationsfor the I
to commenton andresponsesto selectedremedy I
thepreferred publiccomments will bedeveloped.II
remedyand willbedocu- I
otherproposed mentedin the I
alternatives. ROD.

COMPLETED

TheStationwas TheRIidenti- Aqualified
placedonUoS. fledthesources fledremedialal- contractorwill
EPA'sNational andareasof ternativesfor begintheclo-
PrioritiesListin soiland soilandground- sureactions
Feb.1990. groundwater watercleanup, accordingto

contamination, specifications.





Site Descriptions
OU-1/Site 18 - Regional Groundwater Plume
• Area of groundwatercontamination in the principal

aquifer extending off-Stationfrom the source area.

• Plume of VOC contaminationextends approximately
3 miles to the west near Culver Drive in Irvine.

OU-2A/Site 24- VOC Source Area
• Encompasses approximately 200 acres on-Station.

• Two large aircraft hangars (BId.gs.296 & 297) were
used for aircraft repair and ma=ntenance.

• Includes the footprintof the VOC plume in the
shallow groundwater unit, primary contaminant is
TCE.





Remedial Investigation (RI)
Conclusions - Sites18 and 24

• VOCs in soil and groundwater originate at
Site 24.

° Trichloroethene or TCE is the predominant
VOC present in soil and groundwater.

° VOCs, primarily TCE, have migrated from soil
at Site 24 into the shallow groundwater unit
and then into the principal aquifer.

• VOC plume extends approximately 3 miles
west of the Station near Culver Drive in Irvine.



Purpose and Focus of
Remedial Investigation

_: evaluate presence, nature
and extent of contamination

• Initial investigation effort

• Extensive field investigation

• Baseline risk assessments performed



Remedial Investigation
Conclusions (continued)

• Within the Station boundary, TCE is generally limited
to the shallow groundwater unit.

• Outside the Station boundary-
- In the shallow groundwater unit, water quality in most cases

is better than the federal and state water quality standard of
5 parts per billion (ppb) for TCE.

- In the principal aquifer, TCE concentrations range from
barely detectable up to 50 ppb.

• TCE concentrations gradually decrease as the
contamination moves farther away from the source
area.





What is Risk Assessment?

Risk Assessment:

"Qualitative and quantitative evaluation of the
risk posed to human health and/or the
environment by the actual or potential
presence and/or use of specific pollutants."

Measurement of the likelihood of developing

cancer or adverse health effects from exposure
to site contaminants.



Reasons for Conducting a
Baseline Risk Assessment

• Key component of the remedial
investigation

• To estimate potential adverse effects on
human health and the environment at
.the sites

• To determine if cleanup is necessary



How a Baseline Risk
Assessment is Done

• Determine contaminants of potential concern

• Determine who could be exposed and how
exposure could occur

° Use contaminant concentration data in a
mathematical model

• Conservative approach is applied to
overestimate risk to provide a margin of
safety



Determine Who Could be
Exposed and How Exposure

Could Occur

Exposure can only occur if four of the
following elements are present:

1. A source of contamination (e.g., groundwater)
2. A release of the contaminants into the

environment (e,g., erosion, wind)
3. A person or animal exposed to the

contaminants

4. A way for the contaminants to enter the
body (e.g., breathing, ingestion, dermal
contact)
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Risk Assessment Exposure
for Adults and Children (On-site

Residents) Exposed to Groundwater

• Adult exposure was assumed for a total of 30 years,
6 years as a child and 24 years as an adult. Child
exposure was assumed to be 6 years.

• Inhalation of groundwater was assumed to occur 24 hours
a day, 350 days a year.

• A groundwater ingestion rate of 2 liters a day was
assumed for a 154 pound (70-kilogram) adult and 1 liter a
day for a 38 pound (15-kilogram) child (age 1-6 years), 350
daysayear.

• For dermal exposure, it was assumed that all of the
resident's skin was in contact with groundwater for 350
days a year.



Risk Ranges to Protect Human Health

Caneor Morethan1additionalcancer 1addRionalcancercaseina Lessthan1additionalcancer_se
caseinapopulationof10,_ _ulatton of10,000to1additional inapopulationof1,_;_0 .... "
(greaterthan lxl 0-4) career caseina populationof (lessthanorequalto lx10 "s)

1,_ (lx10-4throughlx10-e)

Non-elncer AhazardindexO_ _n 1 A_ _ex of1 Ahazardindexlessthan1
shouldbeevaluated_r.



Risk Assessment Results
Residential Exposure to Untreated

Groundwater

Residential cancer risk estimates
• Principal aquifer - Site 18

- Generallybetween10.6and 10.4

• Shallow groundwater unit - Site 24
- Greaterthan 10.4

Residential noncancer risk estimates

- Hazard index exceeded"1" at principalaquiferand
shallowgroundwaterunit



Risk Assessment Conclusions

Exposure to Untreated Groundwater

• Human health risks (cancer-causing and
noncancer-causing) in the shallow
groundwater unit are high enough to warrant
remedial action.

• Human health risks in the principal aquifer
are in the risk management range. VOCs
exceed federal and state water quality
standards and warrant remedial action.

• CERCLA remedial action is being taken in
both areas. VOCs would be brought into
compliance with water quality standards.



f

Purpose of Conducting
Feasibility Studies (FS)

Define Groundwater-Specific

_ RemedialCleanupActionObjectives

l
Developand Develop General" Ievaluate remedial ResponseActions

action alternatives Identify Remedial Technologies
and Process Options

to mitigate risks to
human health. Evaluate/Screen, Based on Effectiveness,

hnplementability, Cost

1
Assemble Remaining Technologies I
into Remedial Action Alternatives I

1
Conduct Detailed

Analysis of Alternatives



Feasibility Studies (continued)

° MCAS El Toro groundwater-
specific cleanup action objectives
-Reduce concentrations of VOCs in

groundwater to the more stringent of
federal and state water quality standards

-Control the migration of groundwater
containing VOCs above cleanup levels



Feasibility Studies (continued)

• Identify remedial technologies and
process options
- Containment

- Removal of contaminants

-In-situ treatment (performed in place)

- Ex-situ treatment (remove and treat above
ground)

- Discharge/use



Corn farison of 0 )erable Unit I Site 18 Alternatives

Alternative PrimaryPurposeof WherePrincipalAquifer Reuseof Treated Estimated Estimated
No. PrincipalAquifer GroundwaterTreated Groundwater RemediationTime TotaIMassof .....
VOCs

Remediation andbyWhom inPrincipal Removedin20
Aquifer(Years) Years(Pounds)

2A Containment Navytreatsgroundwater Injectedbackinto 43 12,540
from the principal aquifer principal aquifer
at off-Station treatment
facility

6A Massremovaland IDP*jointtreatmentfacility Distributedto the 49 13,750
containment publicfordomestic

water purposes

7A Monitorednatural Notreatmentofgroundwater None 60 11,830
attenuation from the principal aquifer

7B Monitorednatural After10years,Navytreats Injectionafter 54 11,750
attenuation with groundwater at an off-Station 10 years
containment after treatment facility
10 years

8 Massremoval IDPjointtreatmentfacility Distributedto the 70 13,200
publicfor domestic
water purposes

8A Massremoval IDPjointtreatmentfacility Distributedto the 95+ 14,000
andcontainment publicfor recycled

water purposes

Alternative PrimaryPurposeof WhereShallow ReuseofTreated Estimated Estimated
No. ShallowGroundwater GroundwaterTreated Groundwater RemediationTime TotaIMassof
VOCs

UnitRemediation andbyWhom inShallowGround-Removedin20
water Unit (Years) Years (Pounds)

9 Containment Navytreatsat on-Station Injectedbackinto 44 4,870
facility shallowgroundwater

unit

IOA Containment IDPjointtreatmentplant Distributedto the 80 4,570
public for domestic
water purposes

lOB Massremoval IDPjointtreatmentplant Distributedto the 19 4,630
publicfor recycled
water purposes

11 Massremoval Navytreatsaton-Station Injectedbackinto 38 4,800
facility shallowgroundwater

unit

Notes:
*IDP = Irvine Desalter Project
+ ComputermodelingshowsthatAlternative8Ais themosteffectivealternativeduringthefirst 20yearsof operationat removingthe

initialmassof VOCcontamination.Byfurtheroptimizingthewell placementoftheextractionwellsin theremedialdesignphase,
remediation time may be significantly shortened.

oAcomparativeCostEstimateSummaryof theOU-1andOU-2alternativesarepresentedon Table4 onpage17.
• TheNoActionalternative,whichis usedasa baselineto evaluateotheralternatives,is not listedabove.



Feasibility Studies (continued)

Alternatives undergo detailed evaluation
following nine U.S. EPA criteria --

1. Overal/ protection of human hea/th and the
environment

2. Comp/iance with ARARs
3. Long-term effectiveness
4. Reduction of toxicity, mobility, vo/ume of

contaminants
5. Short-term effectiveness

6./mp/ementabi/ity
7. Cost

8. State acceptance
9. Community acceptance



Comparative Analysis of Remedial Alternatives*

I Preferred
Remedy

Site 18Alternatives Site24Alternatives 8A/
U.S.EPACriteria 2A 6A 7A 7B 8 8A 9 IOA lOB 11 lOB'

10verallProtectionofHuman X v_ vp v_ V_ vS _' v _ v_ v_ v_ v_'Health and the Environment

2 Compliance with Applicable or

Relevant andAppropriate N/A V_ v_ _ v_ v_ v_ v t V' v _ v _ v_
Requirements

3 Long-TermEffectiveness
and Permanence G • • _ _ • • • _ • • •

4 Reductionof Toxicity,Mobility,
• or Volumeof Contaminants G _ • _ _ • • • _ _ • •

through Treatment

5 Short-TermEffectiveness G • • _ • _ _+ _ _ • _

6 Implementability • _ NAF _ _ NAF • _ NAF _ _ •

7 Cost • 0 _ _ _ _ _ _ _ _ •

8 StateAcceptance- Stateconcurswit/?thepreferredremedy. •

9 CommunityAcceptance- Thiscriteriawill beaddressedin theRecordof Decision.

X- doesnot meet criteria V_- meetscriteria N/A- not applicable Relative Performancein SatisfyingCriteria

NAF- not administratively feasible G _ _ •

* In this analysis, remedial alternatives for eachsite are only evaluatedagainst each Least Fair Moderate Good
other. Thus,Site 18Alternatives are not to be comparedwith Site24 Alternatives. Acceptable Performance Performance Performance

Performance
+ By furtheroptimizing the placementof extractionwells in the remedial designphase,

remediation time may besignificantly shortened.



J

Preferred Remedy
° Combination of Alternatives 8A and 10B'

- Alternative 8A for cleanup of the principal aquifer

- Alternative 10B' for cleanup of the shallow
groundwater unit

° Optimal solution for addressing VOCs

• Satisfies requirements for CERCLA remedy
° Cost-effective - cost of combined Alternative 8A/10B'

lower than other alternatives that actively remediate
the principal aquifer

• IDP makes the preferred remedy technically feasible
and readily implementable

° BRAC Cleanup Team members (U.S. EPA, CaI-EPA
DTSC, and RWQCB)support the preferred remedy



Preferred Remedy Conceptual Design --- Alternatives 8A and lOB' Combined

ShallowGroundwaterUnit VOCTreatment_
(on-Station) 44o.550gallons VaporGranularActivatedperminute ReverseOsmosis VOC CarbonTreatment

Treatmentof LadenAir (clean air released to atmosphere)
Pumps ShallowandDeep

Groundwater

Air IrvineDesalter
stripper ProjectSystem

Extraction Wells Within
the VOC Source Area

(exact number to be determined
during remedial design)

PrincipalAquifer
(DeepGroundwater
off-Station) _

Clearwefl
Pumps Disinfection

3 Extraction Wells
Located Within
the VOC Plume

*Associated with local watersupply. TDS/nitratetreatmentis not a componentof the CERCLAremedialaction
requirements. Non-CERCLAwells in theprincipal aquifer are not shown becausethey arenot part of the
CERCLAremedy.

+ During periods of low recycled waterdemand,only shallow groundwaterwill be treatedand either injected into
an IDPinjection weftor stored in the IDPreservoir.



OCWD Perspective on the
Irvine Desalter Project (IDP)

• OCWD is responsible for groundwater
protection -"Groundwater Guardian"

• OCWD -independent monitoring
authority

° The IDP removes contaminants that

would spread to other areas of the basin

° Recovers valuable groundwater storage
Next series of slides from IRWD



Two Projects in One

• Nonpotable System -Water from the plume
will be extracted, treated and used only for
recycled non-drinking purposes, i.e.,
landscape irrigation. Nonpotable system is
part of Marine Corps' CERCLA remedy.

° Potable System -Water from outside the
plume will be treated to remove salts and
nitrates for use in IRWD's drinking water
supply. The potable system is not part of the
Marine Corps' CERCLA remedy.



IRWD Community Input

° IRWD conducted focus groups with
customers and community leaders. Our
community supports cleanup, but wants the
treated water used for irrigation.

• Based on community input--the project was
split into two separate systems.

• Project does not affect ultimate use of the
base.
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Non-Potable System
Treatment Process

° Reverse osmosis for desalting

• Packed aeration tower for air stripping
VOC removal

• Activated carbon to remove VOC
from air

• Disinfection



Preferred Remedy Conceptual Design -- Alternatives 8A and lOB' Combined

ShallowGroundwaterUnit VOCTreatment_
(on-Station) 44o.550gallons VaporGranular Activated

perminute Reverse Osmosis voc Carbon Treatment
Treatmentof LadenAir (clean air released to atmosphere)

Pumps ShallowandDeep
Groundwater

Air IrvineDesalter
Stripper ProjectSystem

Extraction Wells Within
the VOC Source Area

(exact number to be determined
during remedial design)

PrincipalAquifer
(Deep Groundwater
off-Station)

Clearwell
Pumps Disinfection

3 Extraction Wells
Located Within
the VOC Plume

*Associated with local water supply. TDS/nitratetreatmentis not a componentof the CERCLAremedialaction
requirements. Non.CERCLAwells in the principal aquiferare not shown becausethey are not part of the
CERCLAremedy.

+ Duringperiods of low recycled water demand,only shallow groundwaterwill be treatedand either injected into
an IDP injection well or stored in the IDP reservoir.



Ensuring Public Health and
Environmental Protection

° Extraction wells in the principal aquifer
prevent the plume from being pulled
toward drinking water wells

° All water to receive 100% air stripping

• 100% of the highly contaminated water
to receive reverse osmosis

• No air emissions

• Brine disposal to regional sewer system



Ensuring Protection for the
Drinking Water Project

• Enhanced groundwater basin
monitoring

• Water monitored and tested throughout
project life

• Reverse osmosis is a proven
purification process widely used in the
bottled water industry

• Salt and minerals removed to better

than drinking water standards



Summary: Project Benefits

• Cleans and protects groundwater basin

• The IDP provides locally controlled,
drought-resistant new high quality
groundwater supplies for both potable
and non-potable uses

• No impact on IRWD ratepayers

• Environmentally beneficial



Next Steps

° Public comment

• Record of Decision and

Responsiveness Summary

° Remedial Design

° Remedial Action

/



MCAS EL TORO - PUBLIC COMMENT FORM

PROPOSED PLAN- GROUND WA TER CLEANUP

Operable Unit 1Site 18 & Operable Unit 2A/Site 24

USE THIS FORM TO WRITE YOUR COMMENTS Date:
(Attach additional pages if you need more space.)

Name:

Affiliation:

Address:

City:

State: ZipCode:

Telephone: ( )

Mail writtencommentspostmarked no later than December 7, 2001 to: Mr.Dean Gould,Base
RealignmentandClosure(BRAC) EnvironmentalCoordinator,EnvironmentalDivision, MCAS E1Toro,
P.O. Box 51718, Irvine, CA 92619-1718. Comments may also be faxed to (949) 726-6586 or sent via e-
mail to GouldDA@efdsw.navfac.navy.mil no later than December 7, 2001.

E1ToroPUBCommentForm.doc



Meeting Evaluation

MCAS EL TORO GROUNDWATER CLEANUP PUBLIC MEETING
Operable Unit 1/Site 18 & Operable Unit 2A/Site 24

• • November 13, 2001

Please take a few minutes to complete this evaluation and place it in the box by the court reporter.
Your input will help shape future meetings and improve communication with the community.

1. How did you learn about this meeting? Please check off _' all that apply.

__ Newspaper ad - which paper?
__ Newspaper story - which paper?

TV/radio - which station?

Mailer - where did you receive the mailer?
Other -

2. Please rate the items below using the following rating system by circling the corresponding
number:

1 - poor, 2 - fair, 3 - good, 4 - very good, 5 - excellent

a. Were the efforts to announce this meeting satisfactory? 1 2 3 4 5

b. How did the format of this meeting meet your information 1 2 3 4 5
needs?

c. Werethepresentationsinformative? 1 2 3 4 5

d. Werethehandoutshelpful? 1 2 3 4 5

e. Did the meeting provide sufficient opportunity to discuss 1 2 3 4 5
the issues with project staff?.

f. Were you satisfied with the various methods for 1 2 3 4 5
providing public comments?

3. Please make any additional comments or suggestions that will help enhance communication
with the community at future public meetings. Use the back of this form if needed.

Thank you

El Toro 11-13-01 PubMeetgEvalForm.doc
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HAHN & BOWERSOCK

Page 1 to Page 59

CONDENSED TRANSCRIPT AND CONCORDANCE
PREPARED BY:

HAHN &BOWERSOCK
151 KALMUSDR.

SUITE L-1
COSTA MESA, CA 92626

Phone: (800) 660-3187
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1 IRVINE, CALIFORNIA; TUESDAY, NOVEMBER 13, 2001

I PRESENTATIONS WERE MADE BY THE FOLLOWING SPEAKERS:
2 7:02p.m.2

MR.DEANGOULD 3
3 BRACEnvironmentalCoordinator,MCASEl Taro 4 MR. GOULD: Good evening, and thank you aU for

BaseRealignmentand Closure 5 coming.My name isDean Could.Iam theBP_aLC

4 SouthwestDivfsion,NavalFacilitiesEngineeringCommand 6 Environmental Coordinator for Marine Corps AirStation5 MS. CONTENT ARNOLD

RemedialProjectManager 7 El Taro.
6 SouthwestDivision,NavalFacilitiesEngineeringCommand 8 Tonight we bave the public meeting for the

7 DR. ANDREATEMESHY 9 proposed plan for the groundwater cleanup for sites

RiskAssessor 10 known as operable unit 1, which would be site
8 Bechtel National
9 MR. ANDY PISZKIN 11 18, which is the off-station groundwater

FormerLeadRemedialProjectManager 12 contamination, and operable unit 2A, site 24, somewhat
I0 SouthwestDivision.NavalFaciIitiesEngineeringCommand 13 informallyknown asthe,quote,unquote,sourceareafor
n MR. STEVECONKLIN 14 that contamination.

Associate General Manager
12 OrangeCountyWaterDistrict 15 I do sincerely thank you for being here this
13 MR. RICHARDBELL 16 evening. Iknow there are a lotof competing interests.

Engineer 17 While we did hope the attendance would have been a

14 Irvine Ranch Water District 18 little higher than what we have, I do see some faces I'm
15 MS. NICOLEMOUTOUX 19 not accustomed to seeing in what we call restoration
ProjectManager

16 U.S. EPARegi on IX 20 advisory board meetings, which is a meeting that we have
17 MS. TRISSCHESNEY 21 every other month where we give an update on the

ProjectManager 22 environmental status of the base,

18 Cal-EPA,Departmentof Toxic 23 So Iam encouragedtoseethenew faces,so
Substances Control

19 24 _ you especially to you folks for coy.
MS. PATRICIAHANNON 25 Maybe one reason why follcs did not come out in

20 Project Manager
CaI-EPA,RegionalWaterQuality

21 Control Board
22
23

i
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1 greaternumberstonightis because due to the ad that 1 evening going throughall the differentphases thatare ,
2 ranin the paper. If you were to read it topto bottom, 2 on display here tonight. And thenatthe end, there
3 it pretty muchsays it all. So maybe we don't needto 3 will be the opportunity for the publicto provideformal
4 go on now. 4 comments.
5 Itreally is quite comprehensive. And in 5 We have the good fortuneof a formalcourt
6 additionto that, with the informationthat's set up at 6 reporterhere. As you can see, very detailednotes are
7 the tables hereand what we're going to give in the more 7 being takenherethis evening, and any commentsthatare
8 formalpresentation, I think you'll have literallyas 8 providedor questions that areprovided will be
9 muchinformationasyou care to have on exactly what 9 responded to. It is ourjob to respond in writingto

10 we're doing, what we're proposing. 10 them, so we wantto make surethat we obtain your names,
11 And we wantto hearbackfrom you too. This 11 and we'll make sure thatyou get those responses in
12 is notmeantto be strictlya one-way typeof forum 12 writing to any commentsthatare providedto us this
13 here. 13 evening.
14 Letme go aheadand go over what the format 14 And thenthe third portionwould beafterthe
15 fortonight is. Believe it or not, we're actually 15 formalpresentation, ff you will, if anybodywould then
16 one-thirdof the way throughnow that we'rejust getting 16 like to still come forwardand maybe privatelygo ahead
17 into the more open-speakingportion. 17 and offer input to the court reporter, it's certainly
18 The way this publicmeeting was set up and the 18 youropportunity.
19 format that we're stillworking with, butI think is 19 So you can either provide commentsopenly at
20 probablythe best forall concerned, atleast as 20 the end of the presentations, or afterwards,once the
21 appealingto the widest spectrumof people, would be to 21 presentation portionis concluded, feel free, by all
22 havewhat we call aposter-board session where we have 22 means, to go ahead and come up and providethem
23 the various stations set up, and we haverespective 23 to the court reporterin thatmanner.
24 experts, if you will, for each of those stations. 24 We also have commentcards, if that's your
25 We haveregulatory agency representatives. We 25 preference. You cango ahead andjust fill them out in
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1 havepeople fromthe Navy staff. We have, in this 1 thatmanner. No shortageof opportunityto provide _,,S
2 instance, waterdistrictrepresentatives,community 2 input to us thisevening.
3 relationspecialists.Justaboutanybody that you would 3 So we'll go ahead if- I think we covered it
4 need to go, to to get ananswer to whateveryou might 4 all, to go ahead andkick it off.
5 haveaquestionon with regards to these particular 5 Thepurpose, I think we touchedon that. We
6 situationat El Tore are here tonight. 6 wantto presentto you, the public, in a formal sense,
7 Andso for thatfirsthour, it was more of an 7 whatthe proposedplan is for theseparticularsites in
8 informalquestion-and-answerporiod, going throughthe 8 our overall CERCLAprogram.
9 variousphases of the program up to where we are 9 Before we go too much farther, for those that

10 tonight, which is the proposed plan proposal, if you 10 would - I think just about anybody would benefit from
11 will, to the community. 11 it, but for those - especially the new membershere
12 And this is what we're in rightnow which is called 12 tonight, I would suggest three documents that you
13 the public commentperiod where for 30 days, we sent out 13 should defmitely have.
14 thisproposed plan, and it is open for public comment. 14 Hopefully everybody has a copy of the proposed
15 And this meeting is meant to both solicit interest as 15 plan itself. That would be this document here. R's
16 well as answer questions, get community feedback on the 16 very good because it really does say it all. In
17 alternative that we, the Navy, in concert with the water 17 addition, it has a glossary of all of the terms in the
18 districts, in this instance, are proposing. 18 back. That's one key documentyou should have.
19 So that was the fast part of the meeting the informal 19 Another would be an outline, really a copy of
20 poster-boardsession. 20 all the slides we're going to be giving this evening. I
21 Now we're going to go into a littlebit more 21 think we have those on a table. If anybody needs that,
22 of aprepared presentation, if you will. And I would 22 we can take abrief recess, and you can grabone of
23 ask if you please holdoften comments until we're 23 those to follow along and maybe take notes as we go
24 completedwiththe presentation. 24 throughthe presentation.
25 We're going to have a variety of speakers this 25 And a third would beI see a color handoutof
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1. the actualgroundwaterplume, over there. Thatwould be 1 the contaminatedgroundwater.
2 nicejust to take with you lateron for reference 2 So it's somethingthat we have over yearsand
3 purposes. 3 extensive effortcome to agreement on now, and we feel
4 So definitely, if nothingelse, I suggest that 4 it's a very good productforthe community, as well as

you takethose three documents. Butin additionto 5 for the agencies involved. So let's go aheadandget

\ that,there is a whole table full of documentsout there 6 intothe time line a littlebit.
7 outfront, pinsat the variousstationshere. So 7 Okay. Thefirstblock there, the Federal
8 please, by all means, help yourself. Plentyof 8 Facilities Agreementwas signed, it mentions, in
9 informationto go around. 9 Februaryof1990. Or I'm sorry. It was placed on the
10 Specifically, as we talkedabout a little bit, 10 National Prioritieslist in February 1990.
11 we're going to propose to you the remedial action for 11 The Federal Facilities Agreement is something
12 the volatile organiccompounds that have found their way 12 I have in my hand. And what this means is this
13 into the regional aquiferoff-station at MCAS El Toro 13 off-station groundwaterwas i&ntified, and it was of a
14 into the regionalgroundwater,as it mentions there. 14 significant enough extent that the base was placed on
15 We want community input. This is not just 15 something calleda National Priorities list.
16 because it's a mandatedrequirement. We truly come up 16 And once that is done, in this instance, the
17 with a betterproductby getting community input. 17 Navy was obligated to enter into something calleda Federal
18 That's what we wantand need this evening. 18 Facilities Agreement, which was signed by a
19 And then at thebottom there, opportunity for 19 representative of the Navy, aswell as what are now the
2O the community to learn about,and you can see the 20 Regional Water Quality ControlBoard, representedby
21 variousbullet points. The contaminationitself, how it 21 PatriciaHaunon this evening, Department of Toxic
22 gotthere, how it's going to be cleaned up, how long 22 SubstancesControlwith TrissChesney here this evening,
23 it's going it take, all those types of things. 23 and U.S. EPAwith Nicol¢ Moutouxhere this evening.
24 Justto kind of summarize,tonight really is 24 Sothose are the fourpartiesthat signed this
25 to focus onthe CERCLAremedy for these two particular 25 agreement, and it's a legallybinding document thatsays

Page 10 Page 12
"_,,.q sites. Butwe can't really go too muchfurtherwithout 1 the Navy is committed in a very structuredsense to

2 at leastacknowledging thathow we got here was by way 2 obtain acleanup or complete follow-throughthroughthe
3 of a settlement agreementthat wasjust recently signed 3 CERCLAprocess of those sites thatare identifiedin
4 by the Departmentof Justiceon behalf of the Navy, in 4 needof formalremediation.
5 addition to signaturesby the local waterdistricts, in 5 And there's variousschedules thatneeded to be
6 this instance, OrangeCounty WaterDistrict and Irvine 6 adheredto with direct oversight by the three agenciesI
7 Ranch WaterDistrict. 7 just mentioned. So for the fwst step, we're placed on
8 And certainpeople in the audiencethis 8 the list, and then we enter into an agreement.
9 evening may havea littlebit bigger smiles on their 9 Okay. Now, once the agreement's been reached

10 face thanothers because thathas been avery, very long 10 andwe have a scheduleto adhere to, the firststep of
11 timecoming, and agreatdeal of efforthas been put 11 thatschedule would be the RIphase of remedial
12 into it. And I'll give a little time linehere in a 12 investigation. Andyou can see, looking atyour
13 minute to show you aportionof how long it's taken. 13 handouts,what happensduringthat phase.
14 So we're very, very excited aboutthat. It's 14 As the name implies, it's an investigation.
15 asignificantmilestoneinthe program, and especially 15 We'retrying to identifyhow much, where, when, how,
16 for the ultimatecleanupof the base and the affected 16 those types of things. Very detailed investigationas
17 off-stationgroundwater. 17 to the sourceand the extent. And that was completed
18 The settlementagreement thatImentioned is a 18 betweenthe two different sites rightaround the
19 very, very complex agreement, and it didtake quite a 19 1996-1997 timeflame.
20 bitof time to ultimatelyreach agreement on it. 20 The next step wouldbe the feasibility study.
21 And "agreement"really is the key word. It 21 Andfrom the feasibility studystage, now we're looking
22 was agreedupon by thelocal waterdistrictsand the 22 atways to remedy those problems thatwere identifiedin
23 Departmentof Jnsticeon behalf of the Navy, as I 23 the RIphase. So we're looking atalternatives, and
24 mentioned, to identify what we feel is the implementable 24 we're looking for the preferred alternative, which is
23 remedy for this particularsituationthat we have, being 23 what we're here presenting you tonight. And that two -
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1 those - thosealternatives were publishedin the 1 I'll turnit over now to Ms. Content Arnold.
2 feasibilitystudyalso right aroundthe '96-'97 time 2 She is the lead remedialprojectmanagerfor El Tom.
3 frame. 3 She's with the Navy staff, workingout of San Diego.
4 Andthen the publishingof proposed planand 4 She's going to go aheadand startoff with someof the
5 the holdingof the publiccommentperiod 2001. What 5 moretechnical aspects of some of this, gettinginto the
5 happened?That's five years. What happenedbetween then? 6 site descriptionsand gettinginto the remedial
7 Well, what happenedwas verylengthy 7 investigation. "_-'J
8 discussion andnegotiation between the partiesthat I've 8 MS. ARNOLD: Thanks, Dean.
9 mentionedjust a little bitago. Very complex, both 9 As Dean said, I'd like to startoffby giving

10 technically, physically, all those types of things, but 10 you abrief descriptionof the two sites. Site 18 is
11 we havenow reachedagreement. 11 the regional groundwater pinme, and it includes the area
12 So ittooka littlebit longer than what we 12 of groundwatercontaminationin the principalaquifer
13 would havehoped. The key thing is that we all arehere 13 extending off-station from the sourcearea.The Source
14 this evening withasigned agreementso we are nowable 14 area is Site 24. Theplume extends approximately
15 to move forwardor continue on forwardwith our CERCLA 15 three miles west nearCulver Avenue in Irvine.
16 process, thatbeing the public comment periodof the 16 Now, the principalaquifervaries from
17 proposedplanphase. 17 approximately200 to 450 feet belowground surface. The
18 Once thisphase has been closed out, we've 18 primarychemical of concern is trichloroethene,or TCE
19 solicitedand respondedto public comments, if, infact, 19 as I'll be referring to it thisevening.
20 afterthatinput we do havepublic acceptance, andthat 20 Site 24 is aVOC source area, andthat
21 is oneof the criteriathat we need to consider, we can 21 encompasses approximately200 acres in the southwest
22 move forwardthen with the publicationera ROD with 22 quadrantof the base. It also includes two large
23 hopefullythis stillbeing the preferred alternative. 23 hangars, buildings 296 and 297. Now, this is where
24 Thatwouldbe the next step in the normalCERCLA 24 aircralkrepairand maintenance took place on the
25 process. 25 base.
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1 Andthen with the agreement thatwe do have, 1 The footprintof site 24 includesthe shallow _,.,,,,/
2 we would continueto bemove forwardwith the water 2 groundwaterunit contamination,as well as the soil
3 districts, in thisinstance, with the remedial design of 3 contaminatedwithin the area.
4 the remedy, and then move forwardwith the actual 4 This eveningwe're not going to be
5 treatmentof the groundwateritself over the 5 focusing on the soil because that was addressed in an
6 long-term. 6 interimROD back in 1997. We planon having a final ROD
7 So that is the process- Iwon't say a nutshell 7 for the soil cleanup in the year 2002. So, like I said,
8 becausethat was kind of a big nutshell, wasn't it?.But 8 tonightwe'll be focusing on the shallowgroundwater
9 thatisthe process andhow we've gotten to where we are today. 9 contaminationfor site 24.

10 All right. Now, the reason why Iasked to be 10 Additionally,the shallowgroundwaterunit
!i sure thatyou haveone of those color handoutstimtare 11 variesfrom approximately 80 to 110 feet below ground
12 over on the table there, because looking at this one, 12 surface. And once again, the primarycontaminantof
13 it'snot quite as crisp, andplus, just to get iton 13 concern is TCE.
14 this elongatedsheet, it's a littledistorted,and that 14 Now, I know this is difficult to see, so I
15 handoutis a littlebit crisper. So if you like, feel 15 hope you haveyour handoutswith you. Butbasically,
16 free to pick this up. 16 this is an aerialof site 24, and I'll be flipping back
17 But this does give a pretty good feel for 17 to that map to put it in perspective for you.
18 the extent of the on- and off-station groundwater 18 But these are the two hangars over here, which
19 contaminationthat did take place that we arenow 19 was the source of the contaminationwhere the industrial
20 responsible forproviding a remedy forand ultimately 20 activitiestook place on the base. And the
21 making sure thatit iscleaned up. 21 contaminationflowed off base in awesterly direction
22 TonightI'll be serving essentiallyas a 22 like this.
23 faci/itatorfor the discussion this evening. We do, as 23 To put it intoperspective: here is Site
24 I mentioned,have avariety of speakers, each presenting 24 24, shallow groundwatercontaminationhere, and then we
25 a differentportion of where we're at in the process. 25 have just some landmarks that I'd liketo pointout:
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1. I-5 right here, the 405 over here, and then Culver Drive 1 ground surface. Outside the station boundary,
2 over here. And you can see that the principal 2 we have contamination in both the shallow and

3 contamination area extends offbase approximately 3 3 the principal aquifer. And in the shallow groundwater
4 miles, like I said. 4 unit, water quality is better than the federal and state

As Dean mentioned, as part of the CERCLA 5 water quality standard of 5 txarts per billion for TCE.
x_,,,,_o process, we completed a remedial investigation, or as we 6 In the principal groundwater unit, the concert-

7 commonly refer to it, an RI. 7 trations range generally from barely detectable up to 50
8 So what is an RI? Well, the objective of the 8 parts per billion.
9 RI is to evaluate the presence, nature, and extent of 9 Finally, TCE concentrations gradually decrease

10 contamination. It includes three components primarily, 10 as you move away from the source area.
11 an initial investigation, an extensive field 11 Now, this next figure here depicts the

12 investigation, and also a base-line risk assessment. 12 migration of VOCs released from the surface. Over here,

13 So what are the components of the initial 13 if you can imagine, this is where the hangars are here.
14 investigation? Well, this included document review, 14 We have a release of TCE to the soil, and you can see it
15 aerial photo reviews, personal interviews, and an 15 migrating to the shallow aquifer approximately 80 to
16 initial sell gas investigation. 16 110 feet below ground surface.
17 The extensive field investigation included 17 As it travels downgradient, it eventually
18 fast developing a workplan. And this workplan was 18 migrates to the regional groundwater plume, which is

19 reviewed by the BRAC Cleanup Team, and that includes 19 deeper,

20 U.S. EPA, DTSC, as well as the Regional Water 20 approximately 200 feet below ground surface.
21 Quality Control Board and the Navy. 21 MR. GOULD: Thank you, Content.
22 And before going out into the field, we gained 22 Okay. As I outiinedjust previously, the next

23 concurrel_e from that regulatory group prior to 23 step in the process would be the feasibility study
24 commencing field work. And once out in the field, we 24 portion where we look at alternatives.

25 did extensive soil, groundwater, and soil gas sampling. 25 But in order to help us determine those
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"_'0_1 From this data that we gathered, we put it all 1 alternatives, we need to know, with all the information

2 into a risk assessment, which Dr. Temeshy will be 2 that we just gathered from the remedial investigation,

3 touching on a little bit later on this evening. 3 what threat is actually posed to human health and the
4 This RI was conducted between 1992 and 1997, 4 environment.

5 and the conclusions basically confn'med the 5 So Dr. Andrea Temeshy is going to go ahead and
6 following: 6 speak to us tonight on that particular subject. She is

7 First of all, that VOCs in soil and 7 an employee with Bechtel National, and she is
8 groundwater originated at site 24, the source area. The 8 outstanding in her field.
9 highest concentrations of TCE were found beneath 9 DR. TEMESHY: Well, thank you.

10 building 296, that is, one of the hangars that we 10 Before I go through what the results are on
11 previously looked at, and concentrations were 4,850 11 the risk assessment, I want to briefly introduce the

12 parts perblllion. 12 conceptofthe risk assessment.

13 TCE was also the predominant chemical of 13 Basically, what the risk assessment
14 concern, as we discussed, in both soil and groundwater 14 does is estimate what the potential hazard
15 TCE is an industrial solvent that was used primarily 15 to an individual exposed to the chemicals at a site are.
16 for cleaning, degreasing, and paint stripping. 16 That is, are we going to have a potential for some

17 Historically, it was common practice to use that. 17 adverse health effect?
18 VOCs have migrated from the soil at site 24 to 18 And when we talk about an adverse health

19 the shallow groundwater unit and then finally to the 19 effect, we're talking about could this person develop

20 principal aquifer. And also, as we've discussed, the 20 cancer, or chemicals also can elicit another type of
21 VOC plume extended three miles west of the station in 21 effect like non-cancer effects, which could range

22 the principal aquifer near Cnlver Drive. 22 anywhere from liver or kidney or systemic toxicity-type
23 Within station boundaries, the TCE is limited 23 effects.

24 to the shallow groundwater unit, not the principal Groundwater 24 So when we talk about the risks, what we're

25 unit, and That's the shallower unit from 80 to 110 feet below 25 doing is we are translating chemical concentrations into
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1 anestimateof hazardto humanhealth. 1 We're always going to beerring in the overestimationof
2 So on that, we'Umove on to why do we do a 2 it. That is, that way we are alwaysprotectiveof human
3 riskassessment.As was statedbefore by Dean, it is an 3 health. Therefore, the actualrisk is always
4 integralpartof the remedial investigation concept. So ¢ going to be lower than the one that we are actually
5 as a fn'ststep, we have to be ableto do it in 5 estimating.
6 orderto be in compliancewith guidelines. 6 Now, this isjust aquick overheadas to
7 Andagain, it's to determine if we have 7 showing that we've got several things that mustoccur in _"_J'
8 a problem as faras humanhealth basedon exposureto 8 orderto quantifythe risk.
9 the chemicalsat a site? 9 Thatis, (a), we have to have chemical

10 How are the results of this assessment 10 contaminants, Co),we have to have away to release the
11 used?, If we have arisk, then that will determine 11 chemicals from the mediato an area where humansare

12 if cleanupis going to be necessary or notat the site. 12 going to be exposed. If we have a residentialreceptor,
13 Howthe risk assessment is done. I'm going to 13 then - thatperson is going to beexposed to that
t4 go through,the steps that Ido in order to 14 groundwatervia use of thatgroundwateras adrinking
15 quantifyrisks so that we know all the componentsthat 15 watersource.
16 are utilized. 16 We need to have a person thatis exposed to
17 And that is - the firstthing is we have the 17 chemicalcontaminants.If you don't have aperson
18 chemicalcontaminants,and those areat a certain 18 exposed to, then you don't - you cannotquantifythe risk.
19 concentration.For example, we have TCE. We've got 19 And finally, you've got different exposure pathwaysfor
20 concentrationsof TCE, and we're going to beusing that 20 these contaminants; that is, by eating it, by drinkingit,
21 ill the risk assessment. 21 or by touching it. Now, we've saidearlier thatthe risk
22 The nextthing is we aregoing to determine 22 estimatesare very conservative and overestimate
23 who's exposed. Whatis - what are the potential 23 inthe risk for protectionof humanhealth.
24 receptors ata site? And looking into the future,could 24 When we talk aboutresidential exposure,
25 we havea residentialreceptoratthe site? Thatwould 25 these are some of the assumptions thatIwant topresent
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/

1 be a very conservativescenario. I to you that show you how conservative these estimates _.._._._,,
2 And how would exposure takeplace? Whatkind 2 are.
3 of pathways?Is this person going to be drinkingthe 3 We are assumingthata resident is basically
4 groundwater.'?And is he going to be using itas a 4 ata site exposed to groundwater,in this instance, for

5 drinkingwatersource? It's going to be also used for 5 a period of 30 years. And that meansthis person never
6 bathing, so you havedermalcontact. 6 moves. It's there for 30 years, from birthto 30
7 And then you would also have the inhalation 7 years.
8 because volatileorganic chemicals will basically be 8 Also, basically, 24 hours a dayfor 350
9 So then we have the chemicals andthe 9 days a year. Again, thatmeansthat thisperson does

10 personexposed to them underdifferentpathways. 10 not leave the house except for 15days over thatyear.
11 All of this informationis integrated into a 11 So that's avery conservative assumptionbecause this
t2 mathematicalmodel. And within that mathematical model, 12 person does not work, does not leave the house, and that
13 we also look athow toxic is this chemical. The 13 is very, very conservative.
14 result of Integrationwould be the risk number. 14 Again, following this conservative
15 When we talk aboutthe risk number, 15 scenario, as faras drinkingwater, two liters of water
16 we have two differentend points. We would have the 16 aday are consumed. All of these values, all of these
17 cancer end point, and we also have the non-cancer-type 17 assumptions, are established by EPA, and we basically
18 effect. And whenwe calculatethe risk, we're going to 18 implement them in ourrisk assessment.
19 addressboth end points. 19 So when we talkaboutthe resultantrisknumbers,
20 Now, one thing to consider is when we're putting 20 keep in mind thatthese are numbersthat are basedon
21 all of this informationtogether, we are going to be very 21 conservative assumptions.
22 conservativein ourassumptions. And I'm going to go 22 Now, we've quantifiedrisks, butwhat do they
23 throughan example as to what I mean by "conservative" 23 mean as far as are they acceptable? Are they unacceptable?
24 in the next slide, 24 We've got established criteria by whichto
25 We arenotgoing to atany time underestimatethe risk. 25 comparehow acceptable or unacceptablethese risknumbers
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1. are. For cancer risks, we've got a criteria I minus 4 is the unacceptable risk range. Again, these

2 established by EPA, which means that if it's less than 2 are residential risk results, which means that you've

3 one in a million, that is, one times 10 to the minus 6 3 got somebody exposed to the groundwater via drinking it,
4 lx10*6 for cancer risk, then the risks are considered 4 dermal contact, while showering, for example, and then

acceptable. 5 through the inhalation portion of it while this
_._._ If they are within one in 10,000 to one in a 6 groundwater is being used as a potable water source.

7 million or 10 to the minus 4 to 10 to the minus 6, 7 Finally, the non-cancer health effects, since

8 again, this is for the cancer risk, then it is within S we also have to address them. These results are greater

9 the risk-management range, and they're in the generally 9 than one. So there is a likelihood of potential adverse

10 allowable risk range. 10 health effects for both the principal aquifer and the
11 Now, what that means is that, at this poiht, 11 shallow groundwater unit.
12 the stakeholders and the regulatory agencies, will get 12 Now, that we have this information, then

13 together and will integrate with the results with other 13 the next step is what does it mean?
14 factors. 14 For human health risks that are in excess of l0 to the

15 For example, are the concentrations at the 15 minus 4, those are not acceptable, which means that they
16 site greater than drinking water standards? 16 warrant some sort of remedial action.

17 All of these factors will be taken into consideration to 17 At the shallow groundwater unit, then,
18 determine if remedial action has to be implemented at 18 since the risks are in excess of 10 to the minus 4,
19 the site. 19 again, these are residential risks, then a remedial action

20 If risks are greater than one in 10,000 or 20 will be implemented.
21 greater than 10 to the minus 4, then that is considered 21 Now, at the principal aquifer, the risks are in the

22 unacceptable. And at that point, cleanup is warranted. 22 10 to the minus 4 (10-4), 10 to the minus 6 (10-6) risk range.
23 Now, for the non-cancer risks, 23 So that is within the risk-management range.
24 there is a threshold of one. And if risks 24 However, the VOC concentrations exceed the

25 are less than one, again, that is considered allowable. 25 federal and state water quality standards, and then that
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_-_1 If they're greater than one, then there is a potential 1 leads towar_ remedial action.

2 for adverse health effects to develop. 2 So at both the shallow groundwater unit and the

3 And at that point, then, again, considerations 3 principal aquifer, you have remedial action based on the

4 as to what the contaminant levels are like with respect 4 risk and also based on the exceedenoe of the VOCs for the
5 to MCLs, in this instance, would be considered as 5 MCLs.

6 far as the cleanup. 6 MR. GOULD: Thank you very much, Doctor. Good.
7 Now, I'm going to 7 Good inforn_tion.

8 briefly show you what the risk results are 8 Now, next step in the program I mentioned
9 under baseline conditions, that is, prior to any 9 previously is the feasibility study. That will be -

10 remedial action. These results are for an individual, 10 that and an introduction into the preferred remedy will
1i that would be, in this case, a resident exposed to the 11 be briefed to you by Mr. Andy Piszkin, the former lead

12 groundwater at both Site 18 and Site 24. 12 remedial project manager for E1Tore, but prior to Content
13 Site 18 is the principal aquifer, and Site 24 13 Arnold.

14 is the shallow groundwater unit. And again, we've got 14 He was involved for some time through all the
15 two different end points. We have the cancer risk, and 15 investigation stages for a number of years, so he has a

16 we have the non-cancer portion of it. 16 great deal of technical knowledge and background on it.
17 For the cancer risks, under residential 17 So I think he's probably perfectly suited to give this
18 conditions, the principal aquifer results are within the 18 particular portion of the brief.
19 10 to the minus 6 and l0 to the minus 4 risk range. And 19 One clarification I want to point out. I
20 if you flip back to the previous slide, so they are in 20 mentioned the signators on the settlement agreement.
21 this area right here. That means that they' re generally 21 There was one more representative on behalf of the Navy.
22 allowable. And at that point, you would integrate other 22 Department of Justice had negotiated for the Navy, but
23 criteria into whether cleanup is required or not. 23 we actually had a Navy signator on it. So there were

24 Now, for the shallow groundwater, the risks 24 four signators.

25 are greater than 10 to the minus 4, and the 10 to the 25 So Andy, if you would, please.
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1 MR. PISZKIN: Good evening. My name is Andy I noneffective.
2 Piszkin. And like Dean says, I've beenaround quite a 2 Then you conduct detailedanalysis. And
3 while. I startedas a remedialproject managerin '91, 3 under- it was ironic. Under the - the last one,
4 on E1Tom. I feel like this is kindofhomecomin_ night 4 underthe guidance, it says "Furtherdefine alternatives
5 for me. 5 as necessary."

6 I've been involved in a lot of the groundwater 6 Well, we spenta lot of time furtherdefining %,,,_
7 studiesas well assome of the negotiations forthe 7 alternativesas necessary. Because one of the things
8 agreement that hasbeen signed by the Departmentof Justice 8 thathas to happen, you canhave the greatest
9 and the waterdistricts, aswell as the Navy. 9 technology, but if it can't be implemented, it doesn't

10 We use the EPAguidanceon doing aremedial 10 go anywhere.
11 investigation/feasibilitystudy. This is what it is, 11 So one of the things and the only thing this
12 guidance, butit's got some real good stuff in it. And 12 settlementagreement thathas been signed by a bunchof
13 that's where the objective of a feasibility studycomes 13 partiesis thatit makes the alternativesthat arebeing
14 in. It's different than what Ihave. You've seen 14 proposed as a joint project with the waterdistrictsas
15 remedialinvestigation. That's "what'soutthere." A 15 implementable.
16 riskassessment is "whatdoes thatmean?" and 16 It will notbe implementedunless the Record
17 "Whatdoes thatmatter?" 17 of Decision selects Alternative8A and 10B prime.If
18 And if it matters, then someaction has to be 18 thatRecordof Decision doesn't get to that point, that
19 taken, the feasibilitystudy is, "whatcanyou do about 19 agreementdoesn't go any farther.It doesn't happen
20 it." And the preferred alternativethatwe're proposing 20 even though it's all signed, it allowed us to be here
21 tonightfor publicconnnenthere is what we think is the 21 tonight to say we havea proposed plan that is actually
22 best thing to bedone because of the riskand because of 22 doable.
23 whatwe found. 23 So the In'stthing is what's our objectives?
24 So the feasibilitystudy is tryingto combine 24 Onething that's not on this slide is preventexposure
25 a lot of the - what's the objective of our remedial 25 from nontreatedwater. Thatwas actuallyour
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1 action. RAOsRemedial Action Objectives is what I call them. 1 third objective. We want to contain it. '-._
2 And first, you have to defme theproblem, whatkind of response 2 Don't let it go any farther, or at least minimize
3 actionsyou need, what kindof tools are out there in the 3 the migrationof any contaminated groundwaterabove
4 environmentand industrythat will help you solve those. 4 drinkingwater standards.
5 Do you have to,get the groundwaterout? 5 The second one is to reduce,you know, the
6 Whatdoyou do whenyou have it?How canyou 6 concentrations to below drinkingwaterstandards.And
7 treatit? Do you have to get it out? Canyou treat it 7 the third, like I say, it's not on there, but it's to
8 down inthe groundwaterwhere it is 200 feet, 400 feet 8 prevent anybody from coming intocontact withsomething
9 below the groundsurface? 9 that's concentrated above the drlnking waterstandard.

10 How do you treatit? Do you heat it up? Do 10 And, therefore, like the risktriangle, you
11 you take it offto a iandffll? Whatdo you do with it? 11 need somebody to beexposed, you needa toxin or a
12 So you look at all those possible 12 concentration,andyou need apathway. If you canblock
13 technologies,and you tryto thenpiece themtogether in 13 the pathway, you block the risk.
14 some kindof a treatmenttrain. 14 On page 9 of the proposed plan, it gives
15 Okay. Well, maybe I'll pumpit outf'wst. 15 you - it's actually table 2, it's a good list of some
16 ThenI have it, and Ihave to treatit somehow. And 16 of the alternatives that we considered early on like
17 I've got A, B, C, D, E way to treatit, and then Ihave 17 hydrauliccontainment.
18 to do something - then it has to go somewhereelse. 18 Youcan putwells in, extractionwells. You
19 You know, what do you do with it? 19 canput in reinjection wells. You canputwater into the
20 So you - you look atall those technologies, 20 groundso the groundwaterdoesn't flow any farther. You
21 what arethose process options, and you putthem 21 can install a slurry wall, butthis technology, was
22 together. You do some initialscreening, which we have 22 screened outearlybecause it has to be installed too deep.
23 done, andsome things just don't fit for the scenario 23 In such a large area, it would just be just impractical
24 that- of what we have foundand what we have to do 24 and notcost-effective. So that's one of the alternatives

25 with it. So those get kind of screened outbeing 25 thatthisjust doesn't fit with what we have to work with
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1. here. 1 attenuationand some of those results.
2 You have some of the removals. You can- 2 Well, let's go on to the next slide.
3 well, you can; you know - extractionfrom groundwater 3 We tookall those, and there are the nine
4 wells. Vacuum-enhancedgroundwater is kindof doable. 4 criteriaof EPA. The fwst two arecritical. They're

That is,- puta vacunmon the extractionwell. 5 cailedthresholdcriteria. It's the protectionof human
You have some of the treatmentthatyou cando 6 healthand the environment,and it has to meet the

"-'_ in place, and you have some of the treatmentprocess 7 applicablelaws. Those are the first two.
8 thatyou cando once you bring the groundwaterup. 8 The next five, they're the balancingcriteria.
9 Sothis is what we had at our disposal, andwe 9 That'sthe meatof how to - it's the majorityof

10 went throughsomeof these things, some of these 10 criteriato help selecta proposed alternative.
11 technologies in the feasibility study. And with the 11 The lasttwo are modifying criteria. If there
12 scenarioof how largeand dilute the principalaquifer 12 is - you know, we - we want stateacceptance. We want
13 plumeis and the areaand the concentrationand the flow 13 publicacceptance.And those actually come afterthis
14 of the shallow groundwaterunit, we havea varietyof 14 meetingtoday andthe close of the public commentperiod
15 alternatives. 15 where we takethe response - take the commentsand in
16 And we'll go to that next slide. 16 the Recordof Decision provide a responsiveness summary
17 I must sayI remember discussing a lot of the 17 to all the comments related to the proposedplan that
18 discharge. What do you do with the wateronce it's 18 the Navy's puttingout.
19 treated? Do you put it in the washes? Do you put it 19 So next slide.
20 in AguaChinon or Bee Canyon Wash? 20 This is page 19of the proposed plan, as I
21 Do you just put it out in the middleof the 21 term it, the meatballchart.And I'd have to look at
22 runwaysurface impoundmenO 22 the other page, page 18. It's nice thatthey're right
23 Do you reinject it7 Do you use it for irrigationor 23 together because page 18goes throughthose nine
24 domestic use? 24 criteriavery specifically. You know, it has italicized
25 There's a lot of scenarios. There's probably 25 font, whichdiscusses whatis looked at underthat
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'_._..,_ like, youknow, 12 scenariosthatwedreamedupoflet's 1 criteria.

2 really think outsideof the box. Whatcan we do with 2 For instance, "Short-termeffectiveness.
3 the waterafterwe treatit? Andthat was - thatwas a 3 Assesses how well humanhealth and the environmentwill

4 mainissue on what's implementable. 4 beprotected from impactsdue to construction
5 So here we have - I believe thisis page 14 5 implementationof a remedy. Also considers timeto
6 in theproposedplan, and it really goes throughthe 6 reachcleanup goals."
7 alternativesthat kindof metthe - you know, passed 7 Imust admiton the previous slides, two back,
8 the ha-hatest, the ones that are kindof doable, and 8 the alternativethat we think is the best has one of the
9 they all go to kind of pump andtreat. 9 longest time frameswhen it comes to cleaningup the

10 Because of the environment, becausethere is 10 principalaquifer. Ithas 95-plus years. That's one
11 an Irvine Desalter Project thatin the late 1980s, during 11 reason we have this littleplus here is it's a littJe
12 that decade it was on the booksas awatersupply project, 12 bit era misnomer. You have to look at the alternative
13 and I knowRichardBell and SteveConldinboth, or one of 13 thatwe're proposing asa combinationof alternative8A
14 them, will talk moreabout thatafterI sitdown, but 14 as well as 10Bprime.
15 looking throughthe alternatives, likealternative8 - 15 If you look at 10B, andprime isjust a little
16 or I'm sorry - 2A, that is aNavy stand-aloue. 16 bit of a reduction inthe flow, and we look atthe
17 We looked at the Navy doing their own large 17 modeling - the groundwatermodeling, it didn't have a
18 groundwaterpump-and-treatprojectwithoutthe Desalter, 18 significantimpact to the results.
19 withoutthe local waterdistricts.If that- if Irvine 19 10B cleansup the shallow groundwaterin
20 desalterproject didn'thappen, the Navy had to have 20 roughly 20 years. That'sa big thing because that'sthe
21 some alternativesthat they could do ontheir own, and 21 source of thatlarge diluteregionalplume. That's a
22 that's what 2A is. 22 big priority for the Navy to get ridof the sourceas
23 6A is acombinationof using ajoint project 23 soon aspossible.
24 with the localwaterdistricts.7A - A andB are 24 And so it's the combination of both 8A and 10B
25 alternativesthatincorporatedmonitorednatural 25 primeis what we're acting on for overall short-term
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1 analysis. And like our little asterisksor our little 1 So next.
2 plus sign says, there's a lot Of optimizationthat's 2 Inthe proposed plan, you do have some
3 going to happen whenwe get into the design. 3 schematics. They all startlooking the same aftera
4 And the groundwater modeling is - really, the 4 while. But trnly, this is different. And I do - like
5 mainfocus is comparativeanalysis. How does it compare 5 Dean said, Iwould definitelysupportgettingthe
6 tothe other alternatives? 6 handout version of the map that we see overhere.
7 Thereis lots of opportunitiesto optimize 7 It says "IrvineDesalterProject," where in x'w'J
8 well placement. And when you're runningthis thing for 8 the kind of red- I'm notsure if that's mauve or I
9 many, manyyears, as it will beused asan irrigation 9 don't know what color - ourproposed alternativeis.

10 supply source, it's not going away, and it will bevery 10 The light blue line is not what the Navy's
11 beneficial. 11 proposing. Thatis the waterdistrict'sdrinkingwater,
12 So we look at this meatballchart.We don't 12 potable watersystem, that's outsideof our
13 haveweighted averages. We don't havenumbers. Butyou 13 VOC-contaminatedplume.
14 can see where it's a full closed-in circle, a good performance. 14 So with that, I'm going to give it backto
15 (Note to Readers: Recommend referringto the 15 Dean.
16 Comparative Analysis of Remedial Alternatives in the 16 MR. GOULD: Thankyou, Andy. Terrific.
17 ProposedPlan or the public meetingpresentation handout.) 17 Well, the evening certainlywouldn't be
18 You can see the preferredalternativehas 18 balancedunless we had presentations by the water
19 three - actually, we have Navy state acceptance in 19
20 there, which is nice - nice as a full circle, best 20
21 performance. 21
22 The big one, Ihave to say, is 22
23 implementability. You see these other three 23
24 alternatives.They are jointNavy/water district 24
25 projects.But they just - they did not make the cut, 25
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1 andthey did not meet the settlementagreement. 1 ,..,_,j
2 So thesettlement agreementon the 8A, 10B 2
3 prime iskey to having something doable. So that's one 3 districtsthat we're partneredwith. And injust a
4 of the main reasons we prefer it. 4 moment, we'll haveMr. Steve Conldin fromthe Orange
S Cost-effective, it's got long-term 5 County Water District as well as Mr. RichardBell from
6 effectiveness. R's great to be hooked up with a CERCLA 6 the Irvine Ranch Water District come up and give their
7 remedy with a long-term local water district because 7 perspective on the remedies being proposed and the
8 they're here. They know how to run these things. You 8 historical perspective of what has transpiredto date
9 know, it's their business and they're experts and it's 9 andoffer a little more insightas far as the nuances to

10 great to team up with them. 10 the implementationof the remedy we've been talking
11 So here's some ofthe kudos orsome ofthe 11 aboutso far.

12 things that are the real benefit of ourpreferred 12 If you would, Steve.
13 proposed remedy. 13 MR. CONKLIN: Thankyou, Dean.
14 Optimalsolution.Given all the factors, all 14 And good evening. My nameis Steve Conldin
lS the technicalfactors, all the nuances thatwe've had lS with the Orange County Water District, andI'm very
16 with the local waterdistricts,with the regulatory 16 pleasedto behere.
17 agencies over quitea many number years, we think it's 17 Andy said he startedworkingon the project in
18 the best - it really isthe best solution. 18 1991. I actuallystartedworking on it in 1989 whenI
19 It does resolve or satisfy our CERCLA 19 started with the waterdistrictover 12years ago.
20 requirements under the Navy and under ourFederal 20 Roy Herndon,our district hydrogeologist with
21 Facilities Agreement. And the cleanup team, the BRAC 21 the district,you startedbefore I did.
22 cleanupteam, they support it. They've been very 22 MR. HERNDON: 1988.
23 diligent, very patientwith the Navy and the local water 23 MR. CONKLIN: 1988. So we have a long history
24 districtson getting this settlementagreement that 24 with this project.
25 allows ourpreferredalternativeto be implementable. 25 So Roy, myself, and the waterdistrictboard
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1, of directors are verypleased we've reachedthis point. 1 Both waterdistricts'boardsof directorsback

2 We're very supportiveof the project andvery anxiousto 2 in June, aftermanyyears of effort, supportthe project.
3 move forward withthis very implementableand very 3 arevery, Ourdistrictsarevery enthusiasticallybehind
4 technologically soundproject thatwill meetthe needs 4 the project, andwe havebeenworkingvery diligentlyon

of ourselves, ourpartners,andthe variousregulatory 5 this projectformanyyears.
\._,, agencies. 6 I startedwith the district- since we're

7 The water districtis the groundwater 7 giving a littlehistory of each of our involvement with
8 guardian.We were createdin 1933by special action of 8 this project,I startedhere four yearsago and got very
9 the state legislature to protect andpreservetheOrange 9 involved withthe projectatthat time. Abouthalf

10 County groundwaterbasin, i0 my time isdevoted in one way or anotherto this
11 It's a very valuable resource. It's the water 11 project in negotiationandproject
12 that's underour feet fighthere. It's the waterthat 12 development.
13 provides the needsof over 2 millionpeople, that 13 A little side note, 20 yearsago,
14 stretchesfrom Los Alamitos all theway down to Irvine, 14 I was the regionalmanagerfor aRegionalWaterQuality
15 from Anaheimand Fullerton. 15 ManagementProgramforSouthernCaliforniabackin the
16 Thatwhole area there is - about70 percent 16 late '70s whenVOCs were firstdiscovered in
17 of the waterthat those 2 millionpeopleuse comes from 17 groundwater.At that time, we knew
18 the ground. This waterhas to be protected.It'san 18 nothing aboutVOCs in the IrvineArea since this areawas
19 invaluable resource, andthis projectdoes protectthis 19 agricultural.
20 very important resource for us. 20 (Interruption by reporter.)
21 The water district is an independent 21 MR. BELL:
22 monitoring authority. Our purposeisthe groundwater 22
23 basin. And with that, whatever - whateverit takes, 23 Oneof the things that I'd like to talk about
24 that's our purpose- and ourexistence isto 24 is ourperspective on the project and how we got here.
25 protectthe groundwater basin. 25

Page 42 Page 44
"_,,q The project, by treating the contaminantshere 1 The first slide is titled"TwoProjects

2 at the site, it prevents the contaminantsfrom moving 2 in One." That's an importantpointto understand. The
3 fartherdownstream and potentiallycontaminatingother 3 project is both anonpotable system, which is a CERCLA
4 groundwater. Thiswaterhas its naturalmovement, 4 remedythat Andy addressed,andwe also have a potable
5 more or less, from eastto the west. It would be moving 5 system.
6 from the Irvinearea actually onthrough SantaAna and 6 And I'll showyou them in aminute on the maps.
7 some of these otherareas. And these areas are 7 The nonpotable systembasicallytakes water
8 underlain by groundwater.If this contaminantcontinued to 8 from the VOC Contaminationplume, which is extracted, treated,
9 move it would contaminate that water aswell. 9 and then would be used in a recycled nondrinking-watersystem

t0 So it's very importantto pull the waterout 10 primarilyforlandscapeirrigation,and other nonpotable
11 here, treatit, andthen be able to use it. 11 uses.

12 This project is very valuable in that it's 12 It is partof the CERCLAremedy.
13 taking water,which is otherwise notusable, treating 13 The potable system are wells whichare located
14 it, and making it intoa very valuableresource. It's 14 safely beyond the plume, outside the plume, and outside
15 making us more waterindependentand not dependentso 15 upgradient of the influenceof pumping from the plume.
16 muchon Metropolitan WaterDistrict andfrom waterfrom 16 This waterwill be treatedto removesalts and
17 outof the area.So it's making use of waterrighthere 17 nitrates,for use in ourdrinkingwatersystem.
18 and makingthe wateravailableforus and for our 18 And we need to note thatthe potable project,
19 children andfor our children's children. 19 is separate and
20 So with that, I'd like to turnit overto 2o notpartof the CERCLA remedy.
21 RichardBell, my partner in the project, fromIrvine 21 Next slide.
22 RanchWaterDistrict. 22 It was very importantearlyon in the process to
23 MR. BELL: Thankyou, Steve. 23 get our public involved. A few years ago, we
24 It's a pleasure to be here tonight. I concur 24 actuallyconducted somevery extensive focus groups with
25 with the commentsSteve made. 25 our customers andcommunityleaders.
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1 And what we found from that process was 1 been used in many different locations, and they're very
2 that our community and the leaders in the community 2 reliable processes.
3 very much supported the cleanup of the project, but 3 The air that will be stripped out, which will

4 they preferred that the treated water from the plume 4 contain the VOCs will be further treated through a granular
5 be used forlandscape irrigation. And that's how the 5 activated carbon unit, to absorb all the VOCs in the air.
6 project was basically configured. We developed the 6 The treated air - will be free of contaminants so there will

7 project into two components at that time. 7 be zero discharges from this facility to the environment.
8 One thing we do like to make clear is 8 And after this water is treated, it will be
9 that the groundwater cleanup project and the 9 disinfected and put into our system.

10 groundwater supply project do not affect the ultimate 10 This is the same chart that's on the

11 use of MCAS El Torn. It really has no bearing on that 11 proposed plan on page 16, I believe, that Andy
12 decision at all. 12 showed.

13 The plume that Andy showed in his picture 13 As basically he said, the water from the
14 basically is the same as we show here in color. 14 shallow groundwaterunit on base at site 24, contains

15 This is the source area site 24 or the origin of 15 the high concentrations of contaminants.
16 the VOCs. They spread basically in the shallow unit and 16 The shallow groundwater unit will be pumped by
17 then dropped down into the principal, deeper aquifers 17 the Navy and conveyed to a pipeline, where we'll come over
18 and have been detected out as far as Culver and Drive. 18 in a pipeline. We'll take custody of that water. That water

19 But we have designed a system that has two 19 will be treated by reverse osmosis and also go through
20 wells here in the major - or the hottest spot of the 20 the air stripper, the off-gases will go through carbon
21 plume for extraction. 21 treatment, and the purified water will be disinfected and
22 We also maintain a well here at the toe of the 22 put it into our irrigation system.
23 plume to help provide containment of the plume so it doesn't 23 The deeper, is off base, water which has

24 get beyond this point. We want to protect this area 24 lower concentrations of contaminants, will be partially
25 downgradient of the plume. That's what Steve talked to earlier. 25 desalted And all that water will also be air stripped,

Page 46 Page 48

1 The water would be pumped from these wells, 1 and the vapor treated, and then the water will be _
2 conveye by a pipeline to a central treatment plant here where 2 disinfected and put into our system.
3 the water will be cleaned and then from that point will 3 So that basically gives you a picture of how
4 be put into our nonpotable irrigation system. 4 the flow streams are treated in the process.
5 We also have, which is separate from the - 5 One of the things that's very important is to explain

6 the CERCLA remedy, is our potable system, which would be 6 how we ensure both public health and environment
7 outside the plume, would be some wells located along the 7 are protected And one of the key points is the extraction
8 Southside of the Interstate 5 Freeway. 8 wells in the principal aquifer prevent the plume from

9 That water, as I mentioned earlier in this 9 being pulled towards the drinking water
10 Part of the basin has higher salts from past agricultural 10 wells.

11 activities and natural sources. 11 We went through excessive groundwater modeling

12 This water will be pumped from these wells to 12 studies to prove that point and to ensure ourselves
13 the same treatment plant location, but into a separate 13 that that would be the case.
14 facility, where it will be desalted and disinfected 14 And as I mentioned earlier, all the water,
15 it and pumped it in the potable system. 15 10Opercent air stripped will be.
16 Not part of CERCLA remedy. 16 Then all the highly contaminated water will also
17 The treatment system that will be used for the 17 receive reverse osmosis.

18 nonpotable project will include primarily two types of 18 Again, there will be no air emissions from the

19 treatment processes. One is reverse osmosis, which will 19 project, and the wastewater brines from the treatment stages
20 desalt the water to levels where we can use it for irrigation 20 or steps will be disposed to a brine-line system. We'll
21 supply, and the second would be a packed aeration tower 21 convert a pipeline into a brine line that goes to the
22 for air stripping to remove the volatile organic 22 regional wastewater collection system so it doesn't
23 contaminants. 23

24 Those - processes are both the best 24
25 available technology. They're proven technology and 25
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1. go intoourreclamationsystem. Here, we reclaim our 1 tonight.
2 water. It is importantwe needto keepexcess saltsoutof 2 So I'll startoff asking Ms. Nicole Moutoux,
3 ourreclaimed watersourcesand keepthe wateraspureas we can. 3 representingU.S. EPA, who is alsothe lead - lead
4 Sothe brine goes througha regional system. 4 regulatoryagency of what is knownas the BRAC Cleanup

Ensuringprotectionfor the drinkingwaterprojectis 5 Team, the BCT forEl Tore, if you would like to make
, done throughseveral methods. 6 some comments.
7 One, we will install anenhancedgroundwater 7 MS. MOUTOUX: Yes.
8 monitoringprogramand networkin the projectareaso 8 My name is Nicole Moutoux. I work for the
9 we can know in advancewhat's happening.Groundwaterwillbe 9 EnvironmentalProtectionAgency.

10 monitored and tested throughoutthe projectlife and 10 Basically, EPA is in supportof the Navy's
11 in the plant on a continuousbasis so we know exactly 11 proposal for cleaning up the groundwaterat sites 18and
12 how the plant is operating atall times. 12 24 because it will be, once in place, protective of
13 As I mentioned, reverse osmosis is 13 human health inthe environment, as well as restore the
1,l a proven technology. It's used to purify bottled water. 14 beneficial uses of the groundwater.
15 It's widely known, and it's a safe process. 15 And I've been on the team not as long as
16 And another thing we make clear is that we 16 everyone else, but we believe that it's time for this
17 actually remove the salts and minerals for the drinking 17 cleanup to happen.
18 water side to better than what's required for drinking 18 MR. GOULD: Thank you, Nicole.
19 water standards. That's our goal, and that's what we plan 19 Ms. Triss Chesney with DTSC.
20 to do. 20 MS. CHESNEY: My name is Triss Chesney, and I'm
21 The last slide. 21 with the California Environmental Protection Agency,
22 In summary, the projectbenefits, from the perspective 22 Department of Toxic SubstancesControl, also known at
23 of a water supplier, can be summarized by four main points. 23 DTSC.
24 One, it cleans and protects the groundwater basin that's been 24 DTSC concurs with the proposed remedy because
25 damaged over the years and is currently unusable for municipal uses. 25 it addresses groundwater contamination by reducing the
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_'-_.-_1 Second, it basically provides anew, 1 VOC concentrations to meet water quality standards,

2 locally controlled drought-resistant 2 controlling VOC migration, and preventing domestic use
3 high-quality groundwater supply for both our potable and 3 ofcontaminated groundwater until cleanup goals are
4 our nonpotable systems. So we're getting the water 4 achieved.
5 supplythat we need, and it developes unused local supplies 5 Theproposed remedy is protectiveof human
6 and provides drought-protectionbenefits. By having our supply 6 health and the environment andmeets state regulatory
7 here, it reduces our reliance on imported water. 7 requirements.
8 The third point is there will be no impacton 8 MR. GOULD: And the thirdregulatory agency
9 our - on our ratepayers. Fundingby the Navy the 9 representativewould be Ms. PatriclaHarmonof the

10 nonpotable system and from the Metropolitan Water District on 10 Regional Water Quality Control Board.
i! the potable system will make the project feasible side. 11 MS. HANNON: My name is Patricia Harmon.I'm also
12 This will keep our costs in line or less than what we 12 with California EPA, Regional Water Quality Control
13 would pay for imported water. 13 Board, Santa Ana region. And we concur with the
14 And fourth, the project is environmentally 14 proposed remedy.
15 beneficial, asI mentionedearlier. 15 We've beenwaitinga long time for this to
16 And that's basicallyall Ihave on - from the 16 happen, and we're verythrilledthat it's going to
17 Irvine RanchWater District waterperspective on the 17 work. Ithopefully will work and restorebeneficial
18 project. 18 uses to this.
19 MR. GOULD: Thank you very much, Steve and • 19 MR. GOULD: Thank you.
20 Richard. I appreciate it. 20 There'sa couple of closing comments
21 Before I provide closing remarks on this 21 before we open it up for comments.
22 particular portion, I want to afford the regulatory 22 Next step, public comment
23 representatives here tonight the opportunity to give 23 period.
24 their agency's perspective on the preferredalternative 24 Okay. Well, certainlywe're kicking that off
25 and the proposed plans that are being presented to you 25 here tonight. But the formal comment period, if yon're
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1 looking atpage2 in theproposedplanthat'savailable, 1 Now, there'sacouple different ways we cando
2 you see that it talksaboutthe publicmeetingbeing 2 this. You cango aheadand give them rightnow, if
3 tonight, November 13th. Butthere is a 30-daypublic 3 that's yourpreference, or you can come up afterwards
4 commentperiodrangingNovember 7th to December 7th. 4 and give them directlyto the court reporterhere. Or,
5 That's an ominousday. Duringthat period, we are 5 as Imentioned, you can submitthem in writing tonight,
6 gladly receiving publiccommentson this preferred 6 or you canjust go home andthinkabout it and submit
7 alternative. 7 them in writing. Thatway, there's a lot of different _'_'/
8 So I know there's a lot of informationbeing 8 options.
9 put out tonight. Maybe you need to go home and review 9 We'll open it now. We can't provide responses

10 some of the documentsor come up with some questions, 10 rightnow unless it's anadministrative issue. Butif
11 develop some questionsforus, or perhapssharewhat 11 it'stechnicalor things of that nature, we'll respond
12 you'velearnedtonightwithsomepeoplethatyouknow, 12 in writingto those.
13 coworkers,people in the community,anybody that you 13 So is there anybodywho would like to provide
14 would like to get their inputon andbounce it off 14 acomment right now in this particular format7
15 them. By all means, you canthen submitthe comments to 15 MR. MILLER: Ihad a couple of questions.
16 me. I would bemore thanhappyto receive those 16 MR. GOULD: Please state your name and spell it
17 comments. 17 out so ourcourt reportercan get that, please.
18 As I mentioned,anybody whoresponds to us 18 MR. MILLER: Okay. My name is MarkMiller, and I
19 withcomments we'll gladly respond in writingformally 19 live in Mission Viejo. I got the notice inthe paper
20 giving you a detailedresponseto the questionsthat you 20 andcame to the meeting tonight.
21 may have. So I do encourageyou to pleasetake 21 MR. GOULD: Terrific.
22 advantageof that. And anyoneyou knowthatwould be 22 MR. MILLER: And I was just looking atthe
23 interested inproviding comment also, solicit them to do 23 proposedplan groundwater cleanup folder. And I notice
24 the same. 24 on the bottomof page 16where it says "PreferredRemedy
25 Once the commentperiod isended, and assuming 25 ConceptualDesignAlternatives 8A and 10B," on the

Page54 Page 56
1 thatthe proposed alternativethatwe've talked to you 1 bottom, it says "During low periods" - or "During _-._/'
2 abeut this evening is, in fact, the preferred 2 periods of lowrecycled waterdemand, only shallow
3 alternativethat isultimatelyselected, we'll goahead 3 groundwater will be treatedand either injected into an
4 and putthatinto aRecord of Decision andpublish 4 IDP injectionwell or stored in the IDP reservoir."
5 that. 5 And I was wonderingif the greatest
6 And once thatis signedafter review of the 6 contamination is in the - the deep aquifers, why they
7 regulatoryagenciesand ourpartners,we'll go ahead and 7 wouldn'ttake the more contaminatedwaterand treat it
8 finalize thatdocument,and then it becomes final. Then 8 insteadof the waterout of the shallow well

9 thisremedy is the one that we'll gu aheadand move 9 MR. GOULD: Okay. Thankyou.
10 forward with, and the remedial design will then take 10 MR. MILLER: And one other question I had -
11 place. 11 MR. GOULD: Please.
12 This is a littlebitof aunique imtance in 12 MR. MILLER: - the plume is mappedout. And
13 that remedial design will actuallybe producedby the 13 they - they state there will be three deepextraction
14 water districts. And then once a design is complete, 14 wells and then one shallow groundwater unit on-station,
15 we'll move forward withthe actualaction, meaning the 15 Iguess, on the Marinebase.
16 treatmentof the contaminatedgroundwater. 16 And Iwas curiouswith the scrubberthatis
17 So ttmt is essentially it as far as the formal 17 being designed to be inplace, will there beany design
18 presentation goes. 18 parameter if the plumeshould expand where other wells
19 So as l mentioned, I think you're going to get 19 could be addedon and the scrubberwould work to a
20 the idea that we wantcomments. Here's at least the 20 larger capacityor will be designed if- on that
21 second opportunity,aside fromthe informalsession. 21 contingency?
22 Here's a secondpartforyou to go aheadright now, go 22 MR. GOULD: Very good. Thankyou.
23 ahead and speakup, and we do have a microphone 23 MR. MILLER: Thankyou.
24 availablefor anybodywho would like to provide 24 MR. GOULD: All right. Anyone else?
25 comments. 25 MR. STORIE: My name is Blake Storie. I'm a
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1. resident ofLaguna Niguel, and I'm sure my wife is as 1 Any others7
2 well in favor of any type of cleanup effort. 2 Okay. Well, certainly notthe last

3 Just looking at table 3 onpage 14 - you have 3 opportunity to provide public comments. As I mentioned,
4 to understand we're very new to this this evening - the 4 please do speak to those perhaps in your neighborhood,

estimated remedial time in shallow groundwater is the 5 those you work with, and encourage them to provide

quickest of the options you have there, which is good 6 comments as well.
7 news, I would think. 7 If that is it, then we'll go ahead and close
8 But the reverse on the estimated remediation 8 out this portion. We will still stick around for a

9 time of the principal aquifer, much - is the longest of 9 little bit just in case something else comes up in this

10 all the options. I'm just curious as to why that would 10 meeting, you have some other informal questions, or you
11 be, why you would select that. 11 care to fill out one of the written forms here or you
12 MR. GOULD: That's a fair question. Thankyou. 12 just want to pick up some additional information.
13 MRS. BOOT-STORLE: I had a couple questions. 13 But short of doing all that, on behalf of all

14 My name is Carol Boot-Storie. I'm a resident. 14 the speakers this evening, I definitely wantto thank
15 I want to make a statement. 15 those community members that did come here this evening,

t6 MR. GOULD: If you could just spell your last 16 especially the new faces.

17 name, please. 17 It really is refreshing to see the new
lS MRS. BOOT-STORIE: B-o-o-t, dash, S-t-o-r-i-e. 18 interested folks coming out and spending their evening
19 First of all, I just want to say thank you 19 here. Wish we would have had more. But short of that,
20 all for being here. Sometimes you don't realize how 20 at least you folks chose to be involved. And we really
21 much people appreciate your efforts given the turnout 21 do appreciate that likewise.
22 here. But thank you all for all your hard work, many, 22 So thank you very much for that. And let's
23 many years of hard work put together here. 23 go ahead and close that out. Thank you.
24 A couple of questions. On the 93 years, I 24 (Whereupon, the presentation/question session
25 know that there was a mention of greater than 4800 parts 25 was concluded at 8:27 p.m.)

Page 58
'_,,-._ per billion at one point. But in some of these cases,

2 you mentioned greater than 500 parts per billion.
3 Is there a time estimated that would say in 20
4 years, you would have the source down to 250 parts per
5 billion or down to 10 parts per billion? Is there a
6 time line, and how does that time line play out so that
7 90 - 90 percent is salt in 20 years, and the remainder
8 goes down from there? So that question.
9 And is there a location where the cost

10 associated with each of these alternatives is

11 presented? And so we can sort of look at that and see

12 if that's - okay. That's probably in there already.
13 And then just a general question. Is there

14 something that precipitated - I know five years is a
15 long time forthe negotiations.
16 Is there something that precipitated a final
17 date for that, whether it be political or whether it be
18 a regulatory agency that made that determination? Could

19 that have happened sooner?. I know there are some smiles
20 going on there. Is there something that said, "Here's
21 the date, and here' s why there's the date"? I'm

22 interested in knowing that.
23 And I think that would probably do it for the

24 moment. Thank you.
25 MR. GOULD: Great. Thanks.
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Navy and Marine Corps -Internet Access
Environmental Web Sites

Southwest Division Naval Facilities Eneineerine Command Web Site:
N "-" "-"

E http ://www.efdsw.navfac.navy.mil,environmental/envhome.htm
W

Department of Defense- Environmental Web Page

http ://www.dtic.mil/environdod/

Department of Defense- Environmental BRAC Web Page

http ://www.dtic.mil/environdod/envbrac.html

U.S. EPA Superfund Web Page

www.epa.gov/superfund/index.html



Administrative Record File

• Located at MCAS E1 Toro - BRAC Office, Marine Way,
Building 368, 2 nd floor

• Anyone is welcome to review documents in the file

• To view the documents, schedule an appointment by
calling:

• Mr. Dean Gould at (949) 726-5398 or (619) 532-0784
• Ms. Ms. Marge Flesch at (949) 726-5398

See the backside for location of the
Information Repository



Information Repository

• Located at Heritage Park Regional Library in Irvine
* Address: 14361 Yale Avenue, Irvine

* Hours: Monday-Thursday, 10 am to 9 pm
Friday and Saturday, 10 am to 5 pm
Sunday 12 pm to 5 pm

• Phone: (949) 551-7151

* Contains key Installation Restoration Program documents
and complete materials from all RAB meetings (agendas,
minutes, handouts)

* Anyone is welcome to review documents at the Library

( (



Where To Get More
Information:

Copies of Remedial Investigation reports, other key documents,
and additional information relating to environmental cleanup
activities at MCAS E1 Toro are available for public review at the
following information repository:

Heritage Park Regional Library Current hours:
14361 Yale Avenue Monday-Thursday 10am-9pm

Irvine, CA Friday-Saturday 10am-5pm
(949) 551-7151 Sunday 12pm-5pm

Key Project Representatives:

Mr. Dean Gould* Ms. Nicole Moutoux*

BRAC Environmental Coordinator Project Manager
Base Realignment and Closure, U.S EPA Region IX
Environmental Division 75 Hawthorne St. (SFD-H-8)
MCAS E1 Toro San Francisco, CA 94105
P.O. Box 51718 (415) 972-3012
Irvine, CA 92619-1718
(949) 726-5398 or (619) 532-0784

Ms. Triss Chesney* Ms. Patricia Hannon*
ProjectManager ProjectManager
Cal-EPA, Department of Toxic Cal-EPA, Regional Water Quality
SubstancesControl Control Board

5796 Corporate Avenue 3737 Main Street, Suite 500
Cypress, CA 90630 Riverside, CA 92501-3338
(714)484-5395 (909)782-4498

* BRAC Cleanup Team (BCT) Member

Ms. Viola Cooper Ms. Kim Foreman
Community Involvement Coordinator Public Participation Specialist
Superfund Division Cal-EPA, Department of Toxic
75 Hawthorne Street (SFD-3) Substances Control

_._ San Francisco, CA 94105 5796 Corporate Avenue
U.S. EPA, Region IX Cypress, CA 90630
(415)972-3243 (714)484-5324
(800) 231-3075
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MARINE CORPS AIR STATION

EL TORO, CALIFORNIA

BASE REALIGNMENT AND CLOSURE

(BRAC) BUSINESS PLAN

This BRAC Business Plan provides current summary information on the status of and
strategies for the cleanup of the Marine Corps Air Station, E1 Toro. We, the BRAC
Cleanup Team, with consideration of community and stakeholder advice, have
cooperatively developed this plan to provide for safe, effective, timely, and cost-efficient
environmental restoration and productive reuse of the closed DoD facility. This plan will
be updated periodically to reflect new information regarding the environmental condition
of property, reuse priorities, and availability of funds.

Triss Chesney

Remedial Proje._ Manager J Remedial Project Manager _
U.S. Environmental Cal-EPA, Department of
ProtectionAgency ToxicSubstancesControl

_'-Brod_eriekp-__ __'_
Remedial Project Manager BRAC Environmental Coordinator
RegionalWaterQuality MCASE1Toro
Control Board, Santa Aria Region



_ Vision and Mission Statements

Vision: Exp/edite res/toration and reuse of MCAS E1 Toro.

Mission: r
pro_ote_e_se and protect human health and the
envtronment, by working cooperatively with
the'_3eT, _e community, and the stakeholders.
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INTRODUCTION

The Department of the Navy (DON) completed the realignment and closure of Marine Corps Air _"_

Station (MCAS) E1 Toro (Station) on 2 July 1999, in accordance with the Base Realignrnent and
Closure Act (1993) (BRAC III). In 1993, the DoN organized a Base Realignment and Closure

(BRAC) Cleanup Team (BCT) to manage and coordinate closure activities and to prepare an
annual BRAC Cleanup Plan (BCP). The DoN published the initial BCP in 1994 and issued
annual updates in 1995, 1996, 1997, 1998, and 1999. In 1999, the BCT agreed to publish a

BRAC Business Plan (Business Plan) for the Year 2000 update. The DoN established the
Business Plan, a ten to fifteen page document that is comparable to an extended executive
summary, as an alternative to the BCP for installations with continuing environmental restoration
programs. The Business Plan provides the status of, management and response strategies for, and
action items related to the environmental restoration and compliance programs at MCAS E1
Toro. The Business Plan presents information available as of 31 December 2000, and describes
the most significant environmental Locations of Concern, the acceleration initiatives

implemented at MCAS E1 Toro, and BRAC projects under way. Exhibits, tables, and figures
provide additional information pertaining to the environmental Locations of Concern.

The scope of the Business Plan considers the following regulatory mechanisms:

• BRAC III;

* National Environmental Policy Act (NEPA);

• Resource Conservation and Recovery Act (RCRA);

• Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act
and the Community Environmental Response Facilitation Act (CERFA); and

• other applicable state and local laws.

MCAS E1 Toro was listed on the National Priorities List under CERCLA in February 1990, and
the DoN, the United States Environmental Protection Agency, Region 9, the California
Department of Health Services (part of which is now the California Department of Toxic
Substances Control), and the California Regional Water Quality Control Board, Santa Aria
Region entered into a Federal Facilities Agreement (FFA) which establishes a procedural
framework and schedule for developing, implementing, and monitoring appropriate response
actions. The Business Plan is a planning document; therefore, the information and assumptions
presented may not have complete approval from the federal and state regulatory agencies. The
Business Plan is a dynamic document that is updated regularly to reflect the current status of
response actions and the changes in strategies or plans that affect the ultimate restoration and

disposal of MCAS E1 Toro property. Comments from various sources, including major
claimants, DoN activities, and federal and state regulatory agencies, were evaluated and
considered for inclusion during the preparation of this Business Plan.
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' STATUS OF DISPOSAL, REUSE, AND INTERIM LEASE PROCESS

_ In March 1994, the County of Orange (Cou_nty),along with the Cities of Irvine and Lake Forest,
formed ajoint powers authority to develop a reuse plan for MCAS E1 Toro. In January 1995, the
County withdrew from the joint powers authority in response to the passage of Measure A, a
countywide ballot initiative approved by Orange County voters in November 1994. Measure A
anticipates that the principal feature of a County-adopted reuse plan for MCAS E1 Toro should
be a commercial airport. Measure A also established the 13-member E1 Toro Airport Citizens
Advisory Commission to advise the Board of Supervisors and Orange County Planning
Commission on base reuse.

In April 1995, the Office of Economic Adjustment formally recognized the Orange County
Board of Supervisors as the official Local Redevelopment Authority (LKA) for MCAS El Toro.
As the recognized LRA, the Board of Supervisors was given sole responsibility for preparing a
Community Reuse Plan (CRP) for submittal to the DoN. Eight Department of Defense (DoD)
and federal agencies submitted formal applications for MCAS E1 Toro property during the
federal screening process.

The LRA provided its recommendations on each of these requests to the Assistant Secretary of
the Navy in early 1995. The LRA has endorsed requests by the Department of Interior (DOI) for
the Habitat Reserve, the Federal Aviation Administration, and the California Air National Guard.
The LRA recommended that the remaining requests be denied. No surplus property
determination has been made. Currently, no transfer actions have been approved by the
Assistant Secretary of the Navy.

In the March 1995 final Environmental Baseline Survey (EBS) Report (Jacobs Engineering
'_,_ Group, 1995), approximately 63 percent of the total 4,738 acres of real property at the Station

was categorized as eligible under CERFA for transfer as uncontaminated property or
Environmental Condition of Property (ECP) Type 1. ECP types are described in Exhibit 1.

Exhibit 1. Environmental Condition of Property 0ECP) Types

ECP Type Description
1 Areas where no rdease or disposalof hazardoussubstancesor petroleumproducts (including

migration)hasoccurred.
2 Areas whereonlyreleaseor disposalof petroleumproductshas occurred.
3 Areas of contaminationbelow actionlevels.
4 Areaswhereallremedialactionhasbeen taken.
5 Areas of knowncontaminationwith removaland/orremedialactionunderway,.
6 Areasof knowncontaminationwhere:requiredresponseactionshavenotbeen implementexl.
7 Areas thatareunevaluatedor thatrequire_rther evaluation.

Since the 1995 EBS, additional property has been categorized as area type I. Property

designated as area types 1 through 4 is environmentally suitable for transfer by deed. This
property type now totals approximately 87 percent of the Station property. The remaining real
property is identified as area types 5, 6, and 7: The real extent of land classified as area types 5,

Page-2 FINAL Base Realignment and Closure Business Plan
MCASEl Tom,CA 2001

SWDIV FILE: ETBPLN2FINAL.doc



6, and 7 is approximately 252 acres (5 percent), 323 acres (7 percent), and 3 acres (less than I
percent),respectively.

In the fall of 1995, the LRA conducted the state/local and homeless provider screening process in
accordance with the Base Closure Community Redevelopment and Homeless Assistance Act of

1994 and implementing regulations issued by the DoD and the U.S. Department of Housing and
Urban Development (HUD) in August 1995.

The LRA prepared a final CRP and draft Environmental Impact Report (E/R), which evaluated
three reuse alternatives for the Station. Reuse Alternative A - Commercial Passenger/Cargo Use
(the proposed project) - provided for a full service commercial passenger and cargo airport and
compatible non-aviation uses. Reuse Alternative B -Cargo/General Aviation Use - provided for
a cargo and general aviation airport and compatible non-aviation uses. Reuse Alternative C -

Non-aviation-provided for non-aviation uses including an educational campus, visitor-oriented
attractions, research and development, and other uses.

In August 1996, the LRA issued the draft MCAS E1 Toro CRP, Homeless Assistance Submission
(HAS) and draft EIR for a 67-day public review and comment period. The written public
comment period ended on 15 October 1996. In the fall of 1996, the Orange County Airport
Commission, the E1 Toro Airport Citizens Advisory Commission, and the Orange County
Planning Commission conducted public meetings/hearings and adopted recommendations to the
Board of Supervisors on the draft CRP, HAS and EIR.

On 11 December 1996, the Board of Supervisors adopted the final MCAS E1 Toro CRP (P&D
Consultants Team, December 1996), which provides for a more detailed study of a full-service "_
commercial passenger and cargo airport, as well as compatible non-aviation uses.

The final CRP also incorporates the LRA's previously transmitted recommendations on each of
the DoD and federal agency requests for property at the base and the 47 Notice Of Interest

applications submitted during the state/local and homeless provider screening process conducted
by the LRA. The final CRP and HAS were submitted to the Assistant Secretary of the Navy and
the Secretary of HUD on 13 December 1996.

The scheduling and prioritizing of parcels for reuse based on the final CRP was provided by the
LRA in 1997. The closure programs summarized in this Business Plan are not anticipated to be

adversely impacted by the LRA's parcel prioritization schedule.

The Bake Parkway/interstate 5 public highway expansion project was completed and resulted in
the transfer of approximately 25 acres of MCAS E1 Toro property in 1998.

In June 1999, Cooperative Agreement N68711-99-2-6504 for caretaker services to protect,
secure, and maintain MCAS E1 Toro was executed with the County of Orange, extending
through 31 August 2000. The expiration of the cooperative agreement for caretaker services was
concurrent with the execution of a Master Lease, effective 31 August 2000.
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DoN prepared a Finding of Suitability to Lease (FOSL) and entered into an interim lease with the
County of Orange in July 1999 for post-closure use of the following areas: the Golf Course

(approximately 225 acres); the Child Development Center (Buildings 656 and 873); the Officers'
Club (Building 791); the Horse Stables (approximately 30 acres); the Recreational Vehicle (RV)
Storage Area; the Indoor Training Pool (Building 839); and Building 83. The areas addressed in
this lease were incorporated into the Master Lease that was executed on 31 August 2000. The
Master Lease has a term of five (5) years beginning on 1 September 2000, and the terms and

conditions of the Master Lease are identified in the lnterim Lease Between The United States of
America and County of Orange: California For Property at Marine Corps Air Station, El Toro
dated 31 August 2000.

The County of Orange identified a detailed proposed reuse plan for MCAS E1 Toro in the Draft
Environmental Impact Report (EIR 573) in December 1999, and the proposed future land uses
are identified on Figure 2 of this Business Plan.

STATUS OF ENVIRONMENTAL RESTORATION PROGRAM

A total of 881 environmental Locations of Concern (LOCs), including twenty-four (24)
Installation Restoration Program Sites (Sites), have been identified at MCAS E1 Toro. A LOC is

defined as any identified location or area that is potentially contaminated or is a potential source
of contamination. Several new LOCs were added to the program during 2000: Underground
Storage Tank (UST) 324G, Above-ground Storage Tank (AST) 1, AST 730, AST 374A, AST
374B, AST 374C, AST 374D, and AST 374E.

Seven (7) LOCs were deleted from the program as phantom or non-existent LOCs. Record
search activities, visual inspections, and cognizant regulatory agency concurrence were
documented prior to deleting the LOCs from the program. Regulatory agency correspondence
pertaining to the phantom LOCs has been placed in the Administrative Record. Deleted were the
following LOCs: UST 473A, UST 374B, UST 5101, TAA 29A, TAA 29B, OWS 850, and OWS
851.

Exhibits 2, 3 and 4 summarize the types, numbers, and status of different LOCs at the Station.
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Exhibit 2 - Location of Concern Distribution

(as of 31 December 2000)

Location of Concern
(LOC)

NumberofLOC=881
FA= 174
NFA=707

i I I I i I I I
Installation AerialPhotograph Storage <90-Day Polychloflnated RCRAFacility Oil/Water i Other

d

RestorationProgram Features/Anomalies Tank Accumulation Blphenyl Assessment Separator i Total=16

(IRP)Site (APHO) Total=430 Area (PCB) (RFA)Sites (OWS) FA= 11
Total=24 Total:68 FA=51 Total=63 Transformers Total= 102 Total=54 NFA=5
FA=13 FA=17 NFA=379 FA=56 Total=124 FA=11 FA=15
NFA=11 NFA=51 NFA=7 FA=0 NFA=91 NFA=39

NFA = 124

I Ii

Underground Storage Tank (UST) I Aboveground StorageTank (AST)

Total= 398 I Total=32

FA=45 FA=6
NFA=353 NFA=26

I I i i I I
PCB RCRA Former Pesticide Silver Miscellaneous

Storage Storage Bum Storage Recovery ' Total=6
Area Facility Pits Area Unit FA=3

Total=2 Total=1 Total=2 Total=2 Total=3 NFA= 3 (2waterreservoirs,1Desert
FA=2 FA=0 FA=1 FA=2 FA=3 Stormmaterialstoragearea)
NFA=0 NFA=1 NFA=1 NFA=0 NFA=0

Refuse area = 2
DesertStormmaterialstoragearea= 1

Footno_: JP-5fuelsupplypipelines=1
FA = FurtherAclJonorAssessmentRequired Formerelevatedwaterreservoir= 2
NFA= NoFudherActionRequired

( (
= • =



_,_ Exhibit 3 - Distribution of 881 LOCs (as of 31 December 2000)
IRP APHO STORAGE <90-DAY PCB RFA OIL/WATER OTHER

SITES SITES TANK ACCUMU- TRANS- SITES SEPARATOR
SITES LATION FORMERS ,SITES

AREAS

(TAAs)

TOTAL 24 68 430 63 124 i 02 54 ! 6

NFA 11 51 379 7 124 91 39 5

Further Action 13 17 51 56 0 11 16 11
Required

(includes LOCs
with NFA
Decision

Documents in
Review or In

Development)

Exhibit 4 - New Sites Added during 2000 and Phantom Sites Deleted during 2000

Description APHO UNDER- ABOVE- <90-DAY RFA SITES OIL/WATER
SITES GROUND GROUND ACCUMU- SEPARATOR

STORAGE STORAGE LATION SITES
TANKS TANKS AREAS

, , frAAs)
' New Sites 0 1 7 0 0 0

Phantom Sites 0 3 0 2 0 2

\_.-" Historical Environmental Program Highlights. The following accomplishments
highlight the progress of environmental restoration activities at MCAS El Toro:

• Agency concurrence of a No Action Record of Decision (ROD) for eleven sites
from OU-3 and OU-2A (Sites 4, 6, 9, 10, 13, 15, 19, 20, 21, 22, and 25) in

September 1997 and agency concurrence on the ROD for Site 11 in September
1999;

• Agency concurrence on the OU-2A interim ROD for the vadose zone at Site 24 in
September 1997;

• Agency concurrence on the OU-2B interim ROD for Sites 2 and 17 in July 2000;

• Agency approval of the polynuclear aromatic hydrocarbon (PAIl) Reference Study
(prepared by Bechtel National Incorporated in 1996) that allowed the
recategorization of 448 acres of land from area type 7 to area type 3, thus allowing
this land to be transferable by deed; and

• Completion of two time-critical removal actions at Sites 2 and 17 and one non-time-
critical removal action at Site 19.
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Installation Restoration Program. Currently, a total of 24 sites are being investigated in -._
the Installation Restoration Program (IRP) at the Station (Sites I through 22, 24, and 25).
Of these, 22 sites were evaluated during the Phase I RI, which was completed in May 1993.
Two additional sites were established for investigation in Phase II, bringing the total
number of IRP sites to 24. These sites are grouped into three OUs: OU-1, OU-2, and OU-3.
The following is a brief summary of the site groupings, current status, and FFA schedule for
each of the three OUs.

* OU-1 addresses contaminated groundwater on- and off-Station and consists of one
IRP site (Site 18)..The final interim RI/FS report for OU-1 was submitted in August
1996. The Interim Draft Final Proposed Plan was submitted to the BCT in August
2000.

• OU-2 consists of three subunits (OU-2A, OU-2B, and OU-2C) and addresses
potential source areas of groundwater contamination.

- OU-2A: OU-2A includes Site 24 (the Volatile Organic Compound (VOC)
Source Area) and Site 25 (the Major Drainages). Site 24: RI and Draft
Phase II FS Reports for Site 24 were submitted in June and August 1996,
respectively. Site 24 - the Volatile Organic Compound (VOC) Source Area
- encompasses approximately 200 acres in the southwestern section of the
Station. The planned reuse for Site 24 is cargo storage. The VOCs at Site

24 may have come from solvents containing trichloroethene (TCE) or
perchloroethene (PCE) that were used at Site 24 until approximately 1975.
Primary sources include degreaser tanks, storm drains and industrial waste
sewers, and washracks. Pilot studies utilizing portable soil vapor extraction
(SVE) treatment units were conducted during the period from approximately
1996 through 1998. The interim ROD (vadose zone only) for Site 24 was
signed in September 1997, implementation of the final remedy- SVE
treatment - commenced in 1999, and confirmation sampling of the vadose
zone was completed in 2000. The ROD for OU-2A and OU-1, which will
finalize the remedial decision and will address groundwater, is scheduled to
be prepared in the year 2001. Site 25: The Draft Final ROD for no action
was signed in 1997.

- OU-2B: OU-2B addresses inactive landfill Site 2 (Magazine Road Landfill)
and Site 17 (Communication Station Landfill). Sites2 and 17 are located in

the northeastern section of the Station in an area designated for future use as
a habitat reserve. The former operational landfill units at Site 2 encompass
approximately 27 acres, and the former operational landfill unit at Site 17
encompasses approximately 11 acres. Solid wastes from MCAS E1 Toro
were disposed of at Sites 2 and 17. Suspected types of wastes include
construction debris, municipal-type waste from Station operations, and oils
and fuels. TCE and PCE have been detected in the groundwater at Site 2.

The Draft Final Phase II RI and draft FS Reports were both submitted in
September 1996. Draft Final FS reports were submitted in September 1997,
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and a Draft Proposed Plan was submitted to the BCT in November 1997.

_,_,_ The Draft Proposed Plan identified the preferred remedy for the former
operational landfill areas at Sites 2 and 17 - a four-foot thick single-layer soil
cover. The preferred alternative is based upon U. S. EPA's presumptive
remedy approach to landfills. The Proposed Plan was provided for public
review in May 1998. The Draft ROD was submitted in October 1998 to the
BCT for review, and the Final Interim ROD was signed in July 2000. The

Final ROD, a future document, will address management of the VOC plumes
at Site 2.

- OU-2C: OU-2C addresses inactive landfill Site 3 (Original Landfill) and

Site 5 (Perimeter Road Landfill). Site 3 encompasses approximately 11
acres in the northeastern section of the Station. Site 5 encompasses
approximately 1.8 acres in the southeastern section of the Station. Site 3 is
designated for future reuse as a park, and Site 5 is designated for future reuse
as a golf course. Reportedly, any waste generated on the Station could have
been disposed of at these sites. The wastes are likely to have included
municipal solid waste, fuels, and solvents. Site 3 included an incinerator,
and incinerator ash was probably disposed of within the landfill. The Draft
Final Phase II RI Reports were submitted in October 1996, and the Draft
Final FS reports were submitted in September 1997. Based on BCT
concurrence with the FS reports, a Draft Proposed Plan was submitted to the
BCT in November 1997 and to the public in May 1998. The Proposed Plan
identified the preferred remedy for the former operational landfill areas at
Sites 3 and 5 - a four-foot thick single-layer soil cover. The preferred

_,_ alternative is based upon U. S. EPA's presumptive remedy approach to
landfills. Following the receipt of public comments, the preferred remedy
was changed to a single-barrier cap with a two-foot foundation layer, a
flexible membrane liner (FML), and a two-foot soil cover. The single-
barrier cap design allows for future irrigation of the landfill cover. The Draft
ROD was completed in March 1999, and the Draft Final ROD is expected to
be completed in the year 2001.

• OU-3 addresses the remaining sites and information pertaining to the suspected

types of wastes at each OU-3 site is presented in Tables 2 and 3. Portions of three
sites (Sites 15, 19, and 20) are no longer part of the IRP; they have been withdrawn
via the CERCLA petroleum exclusion and are managed with state or local

environmental program oversight. Sites 4, 6, 9, 10, 13, 15, 19, 20, 21, and 22 were
addressed in the ROD for no action sites in 1997. Site 1 is in the remedial

investigation/feasibility study phase, and a draft Work Plan for the Phase II
Remedial Investigation was completed in September 2000. A Proposed Plan
recommending no action as the final remedy was issued for Sites 7 and 14

(Operable Unit 3B) in September 2000, a Public Meeting was held in October 2000,
and the Draft ROD was completed in November 2000. A Draft Final ROD for Sites
8 and 12 is in development. Site 11 is in the remedial design/remedial action phase.

A pilot study for multi-phase extraction was initiated at Site 16 in October 2000,
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and the results of the pilot study will be incorporated into the Draft Final Feasibility ..._,
Study for Site 16.

RCRA Facility Assessment Sites. A RCRA Facility Assessment (RFA) was performed at
the Station between 1990 and 1993. The RFA included the investigation of 305 solid waste
management units (SWMUs)/areas of concern (AOCs). However, 3 units were located at
MCAS Tustin, 15 units were duplicates of other SWMUs/AOCs, and 4 SWMUs/AOCs
were researched and identified as phantom sites. Of the remaining 283 SWMUs/AOCs,

140 were included in a sampling effort. The RFA report was approved by DTSC contingent
upon performance of additional investigation at 14 SWMUs/AOCs. A final addendum to

the RFA report was completed on 31 May 1996. The addendum presents results and
recommendations for the 14 SWMUs/AOCs and recommends closure strategies for 73
temporary accumulation areas. The status of SWMUs/AOCs, as presented in the RFA
documentation, is summarized as follows:

• 8 addressed in the IRP;

• 1 addressed in the PCB category of LOCs;
• 76 addressed as USTs;

• 30 addressed as OWSs;

• 66 addressed as Temporary Accumulation Areas (TAAs); and

• 102 addressed as RFA sites, of which 14 required further action or assessment.

The number of SWMUs/AOCs (283) is greater than the number of RFA sites indicated in
Exhibit 2, because some LOCs have been designated as both SWMUs/AOCs and as other
types of LOCs. For example, there are USTs that have been identified as SWMUs/AOCs
and there are TAAs that have been identified as SWMUs/AOCs. Exhibit 2 refers to these
SWMUs/AOCs as USTs or TAAs instead of as RFA sites.

Compliance Program Sites and Other LOCs. There are several compliance programs in
progress at MCAS E1 Toro that involve different types of LOCs including USTs, less-than-
90-day accumulation areas, polychlorinated biphenyl (PCB)-containing transformers, and
oil/water separators. The status of each of these types of LOCs is summarized as follows:

Status of USTs (Total: 398 sites):
• 353 No Further Action sites (88%);

• 45 sites with work in progress (11%).

Status of ASTs (Total: 32 sites):'

• 26 No Further Action sites (81%);
• 6 sites with work in progress (19%).

Status of Aerial Photograph Anomaly (APHO) Sites (Total: 68 sites):

• 51 No Further Action sites (75%);
• 17 sites with work in progress (25%).
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\.._. Status of Less-Than-90-Day Accumulation Areas and Resource Conservation and
Recovery Act Facility Assessment (RFA) Solid Waste Management Units (165):
• 98 No Further Action sites (59%);

• 67 sites with work in progress (41%).

Status of PCB-Containing Transformers: 124 No Further Action sites (100%).

Status of Oil/Water Separators (Total: 54 sites):

• 39 No Further Action sites (72%); and

• 15 sites with work in progress (28%).

The status of the remaining types of LOCs (PCB storage sites, burn pits, silver recovery
units, JP-5 pipeline, pesticide storage sites, and other sites) is shown on Exhibit 2. Business
Plan updates will continue to summarize both the number and status of all LOCs at MCAS
E1 Toro.

INITIATIVES FOR ACCELERATING CLEANUP

The BCT conducted a "bottom up" review of the environmental programs at MCAS E1 Toro in
accordance with DoD guidance on establishing BCTs (DoD 1993). During the review process, the
following nine issues were addressed to identify opportunities for accelerating cleanup activities
necessary to facilitate conveyance of real property at the Station.

1. Technology Review. Publications such as Treatment Technologies Applications
_--_ Matrix for Base Closure Activities, prepared by the California Base Closure

Environmental Committee, dated November 1994 (CBCEC 1994a) and the latest
information from the United States and California Environmental Protection

Agencies (U.S. EPA and Cal-EPA) and DoD will be reviewed as part of the
evaluations performed in selecting technologies.

2. Removal Actions. A UST Tiger Team addressed compliance and closure issues
related to USTs on-Station during the 1995-1997 time period, and the Tiger Team
worked to identify USTs that could be taken out of service without adversely

impacting Station operations. All tanks within the former Tank Farms 1, 2, 3, 4, 5,
and 6 have been removed, and most of the tank sites have been closed by the

regulatory oversight agencies. Soil vapor extraction (SVE) technology was utilized
to remediate the vadose zone at Tank Farm 2, and the vadose zone release was

closed by the Regional Water Quality Control Board, Santa Aria Region in March
2000. SVE systems were utilized to remediate vadose zone releases of petroleum
hydrocarbons at Former UST Sites 651-1, 651-2,+ 651-3, and 651-4 COST Group
651) and at Former UST Site 364A during 2000, and a bioventing pilot test was
initiated at Tank Farm 555 during 2000.

Two time-critical removal action memoranda were submitted for public review in
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October 1996 for IRP Sites 2 and 17 (former landfills), for public safety and to abate
erosion of landfill materials. The removal actions were completed in 1997. A non-
time-critical action memorandum was also submitted for public review in October

1996 for IRP Site 19 (Unit 2). These removal actions were designed to reduce the
risk to human health and the environment and to expedite cost-effective cleanup.

A pilot study utilizing multi-phase extraction for remediation of a combined
petroleum hydrocarbon and chlorinated solvent release was initiated at Site 16

during October 2000.

3. Clean Properties. A basewide EBS for MCAS E1 Toro was submitted to the

United States Environmental Protection Agency (U.S. EPA) and California
Environmental Protection Agency (CaI-EPA) on 1 April 1995. The Navy, Marine
Corps, and regulators have concurred on the designation of area type 1 parcels as
Environmental Condition of Property, Category 1. The EBS designated
approximately 3,088 acres of land as Environmental Condition of Property,
Category 1. Review of information available since April 1995 indicates that
approximately 3,175 acres of land are currently Environmental Condition of

Property, Category 1. The BCT and the LRA will work together to determine how
to transfer properties expeditiously.

4. Overlapping Phases. As an ongoing effort, the BCT will continue to identify
phases of the cleanup process that can be overlapped to reduce the time required for
completion. Areas of overlap at MCAS E1 Toro include the following: ___

• the RFA was conducted concurrently with the Phase I RI during the period
from 1991 through 1994;

• Phase II RI/FS activities for the volatile organic compound (VOC) source
area, landfills, and OU-3 sites were conducted simultaneously during the
period from approximately 1995 through 1997;

• Integration of Comprehensive Long-Term Environmental Action Navy
(CLEAN)/Remedial Action (RAC) and other contractors to facilitate the
design and implementation of field work has occurred and continues to occur

during the remediation of the vadose zone and groundwater at Site 24; and

• Planning for additional demonstration projects for groundwater remediation
at Site 24 and other sites to facilitate site remediation during the
development of the Records of Decision.

5. Contracting Procedures. SWDIV management of the CLEAN, RAC, and
indefinite-quantity contracts has been based on a cooperative and interactive
approach, and the following contractors have participated in environmental
restoration and/or compliance program projects during 2000: ARINC; Bechtel

National, Incorporated; CDM Federal Programs Corporation; Earth Tech; Foster
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Wheeler; Geofon; Law-Crandall; The IT Group; and Roy F. Weston. Active
_--" participation by the Project Team results in a bias for action.

6. Community Reuse Interface. In an effort to carry out strategies for environmental
restoration activities, while assuring proactive community involvement, the Station

has adopted an approach to meet the needs of the public as well as the requirements
of NEPA, CERCLA, CERFA, and the California Health and Safety Code Section
25356.1. The approach provides for a number of services to inform interested

parties (e.g., the city of Irvine, the city of Lake Forest, and the County of Orange) of
environmental restoration activities while maintaining a commitment for efficient
and cost-effective cleanup at MCAS E1Toro.

7. Bias for Cleanup. The BCT will continue to emphasize expedited remedial actions

and attempt to avoid lengthy site characterization studies and prolonged RI/FS
activities. As such, the BCT members will continue to collaborate in devising work

plans, identifying cleanup criteria, and selecting remedial actions in an effort to
aggressively pursue cleanup instead of studies and data collection. Acceleration of
ongoing or future cleanup activities will continue to be in strict compliance with
applicable rules, regulations, and public health and safety requirements.
Remediation strategies and plans for cleanup activities have been shared with

representatives from the known or anticipated reuse organizations including
technical, operational, reuse, and administrative specialists.

J

8. Presumptive Remedies. Presumptive remedies are preferred technologies for

_._ common categories of sites, based on previous remedy selection and U.S. EPA
scientific and engineering evaluation of performance data on technology
implementation. The presumptive remedy approach is one tool used to accelerate
cleanup under the Superfund Accelerated Cleanup Model. Presumptive remedies
are expected to assure consistency in remedy selection and reduce time and cost
required to clean up similar types of sites. Currently, presumptive remedies are
recognized by U.S. EPA for VOC remedies and municipal and military landfill
remedies. Presumptive remedies have been selected for the four landfill sites (Sites
2, 3, 5, and 17) and the VOC source area (Site 24).

9. Partnering. A partnering agreement among the Project Team is essential for
efficient management of the base closure process. The following team charter
agreement for MCAS E1 Toro was developed during a team-building seminar held
in October 1994.

"We, the MCAS E1 Toro partners, commit to effectively working together to
maximize restoration and reuse of MCAS E1 Toro by 1999. We will

accomplish this goal through teamwork, dedicated and focused participation,
our ethics outlined below, and effective communication between all partners.
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We want the project to be enjoyable to work on and will work together with ....._
trust and respect, and will ensure that all team members' interests impact
decisions. Problems will be resolved quickly or escalated if appropriate by
team members closest to the issue. As partners, we commit to

communicating our mission and partnership goals to new project members
and encourage them to embrace this partnership.

Our mutually agreed upon ethical standards are listed below.

CODE OF ETHICS
Integrity Objectivity Trust Dependability
Leadership Accountability Sincerity Credibility
Empathy Candor Responsibility Honesty

Additionally, we will listen to and value others' opinions, honor diversity,
model the behavior we expect from others, and have fun."

Through meetings and conference calls, the BCT has worked together as a team to discuss
and resolve issues related to environmental restoration activities at MCAS E1 Toro with a

focus on expediting reuse while protecting human health and the environment.

SUMMARY OF CURRENT AND PLANNED BCT ACTION ITEMS

The BCT has coordinated and managed a number of tasks relating to the BRAC cleanup activities
at MCAS E1Toro during the past year. A brief list of accomplishments for 2000 includes: _.J

Environmental Program Highlights for 2000.

* Conducted six (6) Restoration Advisory Board (RAB) meetings addressing a vast
array of issues of public interest and one public meeting for Sites 7 and 14 during
2000;

• Continued progress on an agreement between Orange County and Irvine Ranch
Water Districts and the United States (represented by the Department of Justice
(DO J)) in support of a multipurpose project to remediate regional groundwater
contaminated with volatile organic compounds;

• Conducted CERCLA groundwater monitoring activities and investigated
perchlorates and radionuclides in groundwater;

• Signed the draft Final Interim ROD for Sites 2 and 17;

• Completed Final Historical Radiological Assessment (HRA) and the Draft Final
Survey Plan for the Radiological Survey;

• Completed the vadose zone confirmation sampling activities at Site 24;

• Commenced operation of Soil Vapor Extraction (SVE) treatment systems at UST

Group 651 and former UST Site 364A;
• Constructed bioventing well and monitoring points for pilot test and began pilot test

at Tank Farm 555;
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• Achieved regulatory closure of 38 USTs (353 USTs to date) and removed 19
"_.._ inactive USTs during calendar year 2000;

• Conducted removal of inactive OWSs and ASTs and conducted cleaning, testing,
and closure of primary JP-5 pipelines; and

• Conducted site verification sampling activities at UST sites, AST sites, OWS sites,
and aerial photograph anomaly (APHO) sites, and completed closure documentation
for more than 50 LOCs.

Planned Goals for Year 2001:

• Sign the agreement between Orange County and Irvine Ranch Water District and the
DOJ in support of a multipurpose project to remediate regional groundwater
contaminated with volatile organic compounds;

• Issue the Proposed Plan for Sites 18 and 24 for public comment;
• Issue the Draft ROD for Sites 18 and 24 for public comment;
• Issue the Proposed Plan for Site 16 for public comment;
• Issue the Draft ROD for Site 16 for public comment;
• Complete Draft Final RODs for Sites 3 and 5;
• Conduct radiological surveys;

• Initiate soil sampling activities for lead-based paint at the housing areas;

• Continue coordination with United States Fish and Wildlife Service, the LRA, and
the BCT during the design of landfill covers for Sites 2 and 17;

• Procure services for the design of landfill covers for Sites 3 and 5;

• Continue groundwater monitoring activities and evaluation of groundwater data; and
_._._, • Conduct the site verification and/or remediation activities at UST, OWS, AST, fuel

pipeline, and APHO sites.

Table 1 provides a list of recommendations and issues associated with the environmental
restoration and compliance programs that require further evaluation and action by the BCT. The
list covers key items identified during the course of the Business Plan preparation and includes the
BCT activities relating to the base closure.

Tables 2 and 3 identify the status of each LOC as of 31 December 2000, and Table 4 identifies the

buildings with known asbestos. The current reuse parcel identifier, for the Concept B Reuse Plan
of 1999, is included for each LOC in Tables 2 and 3. Figures 1, 2, and 3 show the vicinity of the
Station and information pertaining to the most current reuse plan (preferred land use plan (Concept
B)). Figures 4 through 12 show each type of LOC, Figures 13 and 14 show the environmental
condition of property, and Figure 15 shows the IRP Site boundaries with the preferred land use

plan, and Figure 16 shows the radiological survey sites.

SCHEDULE/CRITICAL MILESTONES

The Installation Restoration Program milestones are identified in the Federal Facilities Agreement
(FFA) for the Marine Corps Air Station, E1 Toro. The FFA schedule is usually revised or updated
three or more times per year.
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Critical milestones for the environmental restoration program are presented in Table 5. Historical

information pertaining to the expenditures for each Installation Restoration Program Site and cost
to complete estimates are presented in Table 6.

,, ,,, ..,,,, ii ..

INTRODUCTION SECTION

NOTE: The Introduction Section serves as an "Executive Summary" of the complete document. To
look at tables, figures and attachments referenced in the Introduction, please consult the complete
document. It is available at two locations: (1) the Administrative Record File, located at MCAS E1

Toro, Base Realignment and Closure Office, Building 368 - contact Ms. Charly Wiemart at (949)
726-2840 to arrange an appointment; (2) the MCAS E1 Toro Information Repository located at the
Heritage Park Regional Library, 14361 Yale Avenue, Irvine, phone number (949) 551-7151.
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MEMBERSHIP APPLICATION

MARINE CORPS AIR STATION EL TORO
RESTORATION ADVISORY BOARD

Conditions for membership:

Restoration Advisory Board (RAB) members are expected to serve a two-year term and attend all
RAB meetings or designate an altemate. The alternate must be jointly approved by the
Department of Defense and Community Co-Chairpersons. If a member fails to attend two
consecutive meetings without contacting the RAB, or at least one of the RAB Co-Chairs, or
fulfill member responsibilities, which may include involvement with the subcommittee, the RAB
Co-Chairs may ask the member to resign. Duties and responsibilities will include reviewing and
commenting on technical documents and activities associated with the environmental restoration
at MARINE CORPS AIR STATION EL TORO. Members will be expected to be available to
community members and groups to facilitate the exchange of information and/or concerns
between the community and the RAB.

RAB membership priority will be given to local residents that are impacted/affected by the
closure of the installation. The number of RAB members is limited.

I

Name:

Address:

Street Suite/Apt. # City Zip

Phone:( ) ( ). ( ).
Daytime Home Fax

Group Affiliation:

1. Briefly state why you would like to be considered for membership on the Restoration
Advisory Board (RAB).

(continued on back side)



Membership Application .... Page 2

2. What has been your experience working as a member of a diverse group with common
goals?

3 Please indicate if you are interested in being considered for the Community Co-Chairperson
position on the RAB by checking the space below:

Yes, I would like to be considered.

4. Are you willing to serve a two (2) year term as a member of this RAB?

Yes, I am willing- to serve for two (2) years.

5. By submitting this signed application, you are aware of the time commitment that this
appointment will require of you.

6. By submitting this signed application, you willingly agree to work cooperatively with other
members of the committee to ensure efficient use of time for addressing community issues
related to environmental restoration of the Station.

ApplicantSignature Date

Please return your completed application to:

Dean Gould
BRAC Environmental Coordinator

Base Realignment and Closure, Environmental Division
P.O. Box 51718

Irvine, CA 92619-1718 •

(949) 726-5398
FAX (949) 726-6586

San Diego office: (619) 532-0784 _'_-J



MCAS El Toro -- Meeting Schedule

_ Restoration Advisory Board (RAB)

Full RAB and RAB Subcommittee Meetings

September 2001 -July 2002

RAB Meetings: The Conference and Training Center (CTC) at Irvine City Hall is being
reserved for RAB meetings (full RAB) on the last Wednesday of the month, dates are listed
below. Time: 6:30-9:00 p.m.

* Please note that due to the Yom Kippur holiday (begins on Sept. 26that sundown), the
September 2002 RAB meeting and Subcommittee will be on September 19th.

RAB Subcommittee Meetings: Subcommittee meetings will now be on the SAME

DAYas the full RAB meeting from 5 to 6:00 p.m. in a smaller room. The preferred room is by the
Council Chambers, Room L-104. General Meeting Time: 5:00 - 6:00 p.m. (Room is
available from 4:30 to 6:30 p.m.)

RAB and RAB Meeting Subcommittee Meeting
Subcommittee Room - Conference Room Room L.104

MeetingDates andTraining 5:00 6:00 p.m.
Center (CTC)
6:30 9:00 p.m.

.September 19, 2001 CTC RoomL-104
November 28, 2001 CTC Room L- 104
January30,2002 CTC RoomL-104
March27, 2002 CTC RoomL-104

May29,2002 CTC RoomL-104
July31,2002 CTC RoomL-104

rabmisckFor lrvine-ElToroRABSchedule2001-02.doe



MCAS E! Toro

Installation Restoration Program

MAILING LIST COUPON

If youwouldlike to be on the mailinglistto receiveinformationaboutenvironmental
restorationactivitiesat MCAS El Tom, pleasecompletethecouponbelowand mailto:

Base RealignmentandClosure
Attn: Environmental,Ms. Marge Flesch
P.O. Box 51718
Irvine, CA 92619-1718

O Addme to the MCAS El Toro InstallationRestorationProgrammailinglist.

I_ Sendme informationon RestorationAdvisoryBoardmembership.

Name

Street

City State ZipCode

Affiliation(optional) Telephone



REVISED

RAB Approved on July 28, 1999

MARINE CORPS AIR STATION EL TORO

Installation Restoration Program

Restoration Advisory Board Mission Statement and Operating Procedures

This "Marine Corps Air Station (MCAS) El Toro, Installation Restoration Program,
Restoration Advisory Board (RAB), Mission Statement and Operating Procedures,"
replaces the Revised Version dated January 31, 1996. This revised document contains a
new section on the RAB Subcommittee, which replaces the old section. The new section is
based on modifications made and approved by a majority vote of the RAB members
present at the April 21, 1999 RAB meeting with further refinements made at the May 26,
1999 RAB meeting. Modifications incorporated resulted in revising the subcommittee
structure so there is now only one RAB subcommittee. (Note: the original Mission
Statement document was dated and signed on February 28, 1995.)

The Restoration Advisory Board (RAB) mission statement and operating procedures, herein
referred to as "the mission statement and operating procedures", is entered into by the following
parties; U. S. Marine Corps (USMC); U. S. Environmental Protection Agency (USEPA), Region
9, California Department of Toxic Substances Control (DTSC), Region 4; and the RAB. Marine
Corps Air Station (MCAS) E1 Toro has developed a Community Relations Plan (CRP) which
outlines the community involvement program. The RAB supplements the community
involvement effort. A copy of the CPP is available at the information repository located at the

\_'_ Heritage Park Regional Library, 14361 Yale Avenue, Irvine, CA 92714.

I. Mission Statement of the RAB

a. The mission of the RAB is to promote community awareness and obtain timely
constructive community review and comment on proposed environmental restoration actions to
accelerate the cleanup and property transfer of MCAS E1 Toro. The RAB serves as a forum for
the presentation of comments and recommendations to USMC, Remedial Project Managers
(RPMS) of USEPA, and DTSC.

II. Basis and Authority for this Mission Statement and Operating Procedures

a. This mission statement and these operating procedures are consistent with the

Department of Defense (DoD), USEPA Restoration Advisory Board Implementation Guidelines
of September 27, 1994, and the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) of 1980, as amended by the Superfund Amendment and

Reauthorization Act (SARA) of 1986, particularly Sections 120 (a), 120 (f), 121 (f), and 10
U.S.C. 2705, enacted by Section 211 of SARA, and September 9, 1993, DoD policy letter
entitled, "Fast Track Cleanup at Closing Installations".
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III. Operating Procedures

A. Membership _'_

1. All RAB members must reside in or serve communities within Orange County.

2. Members shall serve without compensation. All expenses incidental to travel and
review inputs shall be borne by the respective members or their organization.

3. If a member fails to attend two consecutive meetings without contacting the RAB, or
at least one of the RAB co-chairs, or fulfill member responsibilities including involvement in a
subcommittee, the RAB co-chairs may ask the member to resign.

4. Members unable to continue to fully participate shall submit their resignation in
writing to either of the RAB co-chairs.

5. Total membership in the RAB shall not exceed 50 members.

6. Applications for RAB membership vacancies shall take place as such vacancies occur.
Applications will be reviewed and approved by the Base Realignment and Closure (BRAC),
Environmental Coordinator (BEC), USEPA, and DTSC along with consultation with the RAB
community co-chair. Candidates will be notified of their selection in a timely manner.

7. Each RAB community member is considered equal whatever their position in the
community, and has equal rights and responsibilities.

RAB Membership Responsibilities

a. Actively participate in a subcommittee and review, evaluate, and comment on
technical documents and other material related to installation cleanup, all assigned tasks are to be
completed within the designated deadline date.

b. Attend all RAB meetings.

c. Report to organized groups to which they may belong or represent, and to serve as a
mediator for information to and from the community.

d. Serve in a voluntary capacity.

B. RAIl Structure

1. The RAB shall be co-chaired by the MCAS El Toro BEC, and a community co-chair
member. The BEC shall preside over the orderly administration of membership business.
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2. A community co-chair will be selected by a majority vote of the RAB community
members in attendance, Elected officials and government agency staff members of any legally
constituted MCAS E1Toro reuse groups are excluded from holding the community co-chair

",,--_ position. The community co-chair will be selected annually on the anniversary of the effective
date of the agreement.

Community Co-Chair Responsibilities

a. Assure those community issues and concerns related to the environmental
restoration/cleanup program are brought to the table.

b. Assist the USMC in assuring that technical information is communicated in
understandable terms.

c. Coordinate with the BEC to prepare and distribute an agenda prior to each RAB
meeting, and for the review and distribution of meeting minutes.

d. Assist subcommittees in coordinating and establishing meeting times/locations.

e. The community co-chair may be replaced by a majority vote of the RAB community
members present at the meeting in which a vote is undertaken.

3. The RAB shall meet quarterly. More frequent meetings may be held if deemed
necessary by the RAB co-chairs. The BEC will facilitate in the arrangement of the meetings and

,._ notify members of the time and location.

4. Agenda items will be compiled by the RAB co-chairs. Suggested topics should be
given to the BEC or community co-chair no later than two (2) weeks prior to the meeting. The
BEC shall be responsible for providing written notification to all RAB members of the upcoming
agenda and supporting documents, at least two (2) weeks prior to the date, time, and place of
scheduled RAB meeting.

5. The BEC shall be responsible for recording and distribution of meeting minutes.
Also, the BEC shall collect a written list of attendees at each meeting, which will be incorporated
into the meeting minutes. For quarterly meetings, the minutes will be distributed 30 days prior to
the following meeting. For more frequent meetings, the minutes will be distributed as soon as
possible.

6. A copy of the RAB meeting minutes will be sent to all RAB members. Supporting
documents will be available for public review in the information repository and other repositories
as identified.

7. RAB members will be asked to review and comment on various environmental

restoration documents. Written comments may be submitted individually by a member, orby the
RAB as a whole. Written comments will be submitted to the community co-chair on the subject

,,,_,, documents within the schedule as provided for regulatory agency comments. The community
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co-chair will consolidate comments from RAB members and provide all comments received to
the BEC. The BEC will ensure that a written response is provided to the RAB in a timely
manner.

RAB Subcommittee "-'/

8. On April 21, 1999, the RAB concurred that only one subcommittee is necessary to
provide a concentrated focus on environmental cleanup issues. Therefore, the existing relevant
subcommittees envisioned in the original "Mission Statement and Operating Procedures" dated
February 28, 1995, have been dissolved, and incorporated into one subcommittee.

a. Membership on the subcommittee will be comprised of volunteers from the RAB, or
may be selected by the BEC and the community co-chair.

b. The regular bimonthly RAB subcommittee meeting will continue to be scheduled for
the last Wednesday of the month alternating with the regular meeting of the full RAB held at
Irvine City Hall, Conference and Training Center, Irvine, California.

c. The subcommittee will set their own agendas and meetings and will be open to the
public. The subcommittee chair will notify the BEC and community co-chair of all meeting
times and places including additional subcommittee meetings other than the regularly scheduled
bimonthly subcommittee meeting.

d. The subcommittee will elect a chair. The subcommittee membership may dismiss a
subcommittee chair by a majority vote. Subcommittee chair removal is determined at the
meeting where removal is addressed by majority vote of the RAB members present.

e. Membership on the subcommittee will include the RAB community co-chair.

f. Subcommittee status will be reviewed annually, in May, to determine if changes are
needed or the continued existence is required.

g. The RAB subcommittee may establish ad hoc subcommittees for specific issues and
purposes that would focus efforts on a short-term basis.

h. The subcommittee may request the participation, involvement, and advice of
regulatory agency members.

9. MCAS E1 Toro has established an information repository for public documents
relating to restoration activities at MCAS E1 Toro. The repository is located at the Heritage Park
Regional Library, 14361 Yale Avenue, Irvine, CA 92714. RAB members, as well as the general
public, are authorized access to any documents, studies or information, which have been placed
in the repository or distributed at RAB meetings. The community co-chair will be provided one
(1) copy of all draft documents. The subcommittee will be provided up to seven (7) copies of
draft documents.
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'_"_ IV. Effective Date and Amendments

a. The effective date of this mission statement and operating procedures shall be the date
that the last signatory signs this mission statement and operating procedures.

b. This mission statement and operating procedures may be amended by a majority vote
of the RAB members present. Amendments must be consistent with the MCAS E1 Toro Federal
Facility Agreement (FFA), and the statues stated in Part 11 of the mission statement and

operating procedures, (Basis and Authority for this Mission Statement and Operating
Procedures).

V. Terms and Conditions

a. The terms and conditions of this RAB mission statement and operating procedures,
and DONs endorsement thereof, shall not be construed to create any legally enforceable rights,
claims or remedies against DON or commitments or obligations on the part of DON, and shall be
construed in a manner that is consistent with CERCLA, 10 U.S.C. Section 2705, and 40 CFR
Part 300.

VI. Termination

a. This mission statement and operating procedures will be terminated upon completion
of requirements as stated in the FFA. However, after implementation of the final remedial
design, it may be terminated earlier upon a majority vote of the RAB membership.

VII. Signatories to the Membership Mission Statement and Operating Procedures

IN WITNESS WHEREOF, we have set our hand this day of 1995.

MCAS E1Toro BRAC Environmental Coordinator

RAB Community Co-Chair

U. S. Environmental Protection Agency RPM
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Califomia Department of Toxic Substances Control RPM

The original "Mission Statement and Operating Procedures", dated February 28, 1995, is
on file at Marine Corps Air Station (MCAS) El Toro, Environment and Safety. It was
signed by Mr. Joseph Joyee, Base Realignment and Closure (BRAC), Environmental

Coordinator (BEC), Ms. Marcia Rudolph, Restoration Advisory Board (RAIl), Community
Co-chair, Ms. Bonnie Arthur, Environmental Protection Agency (EPA), Remedial Project
Manager, and Mr. Juan Jimenez, Department of Toxic Substances Control (DTSC),
Remedial Project Manager.

Shown below is an excerpt from the original "Mission Statement and Operating
Procedures", dated February 28, 1995 with signatures of the above-mentioned individuals.

VII. _e._ to the _les,,hrr._h[p M|_s_on $1_teme_t a2td (|pr.ralin_ PIro_¢da,'e_

• .'_ , ..o°" - % ...........

'_I"f"A'S'_21['oro/_,KAC E,wir_(-_em_'_-:,,cmJm,,,or

Y-'C___3.'_:."c.." q:,-'_'-t. ......i ....

t l'S I:_nvironmer.tal Protcction Age:_e_ RPM
"_ _ .I _ "_

, : ,.'/".L•- _'_ "• ' "_,4 ',":, J

_'_fltornia Dcpart.,nent Of']'O)_ ,_hsL_stan_r_ontro]
• [.y, t/ /"(Al,_l t J

M:/rabrnisc/RAB approved 7-28-99 Mission Statement.doc

6 of 6



MCAS E1 Toro

Restoration Advisory Board

Acronyms
and

Glossary of Technical Terms

This handout has been prepared to provide Restoration Advisory Board (RAB) members
and others with a better understanding of acronyms and technical terms used during
Installation Restoration Program activities and other environmental programs underway
at MCAS E1 Toro.



List of Acronyms

AB AssemblyBill
accumulationareas less-than-90-dayaccumulationareas
ACM asbestos-containingmaterials
AC/S AssistantChiefofStaff

AFB AirForce Base-
AOC areaof concern

AQMP Air Quality Management Plan
AR AdministrativeRecord

ARAR applicable or relevant and appropriate requirement
ASN Assistant Secretary of the Navy
AST aboveground storage tank

Basin the Los Angeles Basin
BCP BRAC Cleanup Plan
BCT BRAC Cleanup Team
BEC BRAC Environmental Coordinator
BH Browning Ferris Industries

bgs below ground surface
BNI BechtelNational,Inc.
BRAC Base Realignment and Closure

, BRAC 111 Base Closure and Realignment Actof 1993

CAC CitizensAdvisoryCommittee
Cal-EPA California Environmental Protection Agency
CBCEC California Base Closure Environmental Committee

CCR CaliforniaCodeof Regulations
CDM Federal CDM Federal Programs Corporation
CERCLA Comprehensive Environmental Response, Compensation, and

Liability Act
CERFA Community Environmental Response Facilitation Act
CFR Code of Federal Regulations
CLEAN Comprehensive Long-Term Environmental Action Navy
CMC Commandantof the Marine Corps
COE (United States) Army Corps of Engineers
COMCABWEST Commander, Marine Corps Air Bases Western Area
COPC chemical of potential concern

County OrangeCounty
CP ComplianceProgram
CRP CommunityReusePlan
CTO ContractTaskOrder

FinalIlRAC Clmnup Plan LA-1 M_ 1999

MCAS EL Tom, CA 02/23/998:12 AM CDM



List of Acronyms

D&M Dames & Moore

DFSC Defense Fuel Supply Center ,_-
the Districts the County Sanitation Districts of Orange County
DoD Department of Defense
DOI Department of Interior
DoN Department of the Navy
DRMO Defense Reutilization and Marketing Office
DTSC (Cal-EPA)Department of Toxic Substances Control

EBS Envtronmental Baseline Survey
ECP environmentalconditionof property
EE/CA Engineering Evaluation/Cost Analysis
EIR Environmental ImpactReport
EIS EnvironmentalImpactStatement
EO EnvironmentalOffice

EOD explosiveordnancedisposal
ETRPA E1 Toro Reuse Planning Authority

°F degrees Fahrenheit
FA further action
FAA Federal Aviation Administration

FDS Federal Disposal Services

FFA Federal Facility Agreement .._j
FOSL findingof suitabilityto lease
FOST finding of suitability to transfer
FS feasibilitystudy
ft/day feet per day

gal. gallon
GIS geographicalinformationsystem

HAS HomelessAssistanceSubmission

HRA Historical Radiological Assessment
HUD (United States Department o0 Housing and Urban Development

IAFS InterimActionFeasibility Study
IDW investigation-derived waste
IRP Installation Restoration Program
IRWD Irvine Regional Water District
IT International Technology Corporation
IWTP industrial wastewater treatment plant

J]VIM James M. Montgomery Engineers
i

Fh,ml BRAC Cleanup Plan LA-2 March I_9
MCAS EL Toro, CA 02/23/99 8:12 AM CDM



List of Acronyms

LBP lead-based paint
LDPE low density polyethylene
LOC location of concern

LRA Local Redevelopment Authority

MAW marineair wing
MCAS Marine Corps Air Station
MCL maximum contaminant level

mg/L milligrams per liter
MSL mean sea level

NAVFAC Naval Facilities

NAVFACENGCOM Naval Facilities Engineering Command
NAVRAMP Navy Radon Assessment and Mitigation Program
NCP National Oil and Hazardous Substances Pollution Contingency

Plan

NEDTS Navy Environmental Data Transfer Standards
NFA no further action

NEPA National Environmental Policy Act
NFI no further investigation
NPDES National Pollution Discharge Elimination System
NPL National Priorities List

OCHCA Orange County Health Care Agency
OCWD Orange County Water District
OEA Office of Economic Adjustment
OHM OHM Remediation Services Corporation
OSHA Occupational Safety and Health Administration
OU operable unit
OWS oil/water separator

PAH polynuclear aromatic hydrocarbon
PBR Permit by Rule
PCB polychlorinated biphenyl
pCi/L picocuries per liter
PP ProposedPlan
ppm partspermillion
PRG preliminary remediation goal
Project Team BRAC Project Team
PWC Navy Public Works Center

QAPP qualityassuranceprojectplan

Final BlOC CleanupH_a LA-3 M_ch 1999
MCA$EL Toro, CA 1_23/99 $:12 AM CDM



Listof Acronyms

RAB Restoration Advisory Board ,_-
RAC remedial action contract
RAP RemedialActionPlan

RCRA Resource Conservation and Recovery Act
RECLAIM Regional Clean Air Initiatives Market
RFA RCRA Facility Assessment
RI Remedial Investigation
ROD RecordofDecision

RPM Remedial Project Manager
RWQCB Regional Water Quality Control Board

SAIC Science Applications International Corporation
SCAQMD South Coast Air Quality Management District
SPCC Spill Prevention and CountermeasurePlan
Station Marine Corps Air Station El Toro
STP sewagetreatmentplant
SVE soilvaporextraction
SVOC semivolatileorganic compound
SWDIV Southwest Division Naval Facilities Engineering Command
SWMU solid wastemanagementunit

TAA temporaryaccumulationarea
TCRA time-critical removal action
TDS totaldissolvedsolids
TRC TechnicalReviewCommittee
TSCA Toxic SubstancesControlAct

UCL upperconfidencelimit
U.S. EPA United States Environmental Protection Agency
USFWS United States Fish and Wildlife Service

USMC United StatesMarine Corps
UST undergroundstoragetank

VOC volatileorganiccompound

WW World War

XFMR transformer

!

Fma]BRACC_.mtpP_n LA-4 M_ I_
MCAS EL Tom, CA 02/'2.3/99 8:12 AM CDM



CLEAN II
, CTO-O059

Dato: 08/07/95

ACRONYMS/ABBREVIATIONS

Air SWAT AirQuality.Solid Waste Assessment Test
ASTM American Society for Testing and Ma)erials

BCT BRAC Cleanup Team
BEIDMS Bechtel Envirommntal Integrated Data Management System
bgs below ground surface
BNI Bechtel National, Inc.
BRAC Base Realignment and Closure

°C degrees Celsius
Cal/EPA California Environmental Promcdon Agency
CARB California Air Resources Board

CDFG California Department of Fish and Game
CEQA CaliforniaEnvironmental Quality Act
CERCLA Comprehensive Environmental Response, Compensation, and Liability

Act

O .FAN Comprehensive Long-Term EnvironmentalAction Navy
CLP U.S. EPA Contract Laboratory Program
CNDDB California Natural Diversity Data Base
COPC chemical of potential concern

_'_'_ CPT cone penetrometer test
CTO Contract Task Order

DC direct current
DCE dichloroethene

Desalter Irvine Desalter Project
DoD Department of Defense
DON Department of the Navy
DQO data quality objective
DRMO Defense Reutilization and Marketing Office

EC electrical conductivity
EOD explosive ordnance disposal

OF degrees Fahrenheit
FFA FederalFacilities Agreement
FID flame ionization detector

P-"S Feasibility Study
FSP _ead Sampling Plan
ft/day fret per day

page xii FinalFieldSam0tingPlan,MCASElTom
a_VN0 _1AMmyv_wo_mam_&_OO_2LOoc:



CLEAN II
CTO-0059

Date: 08/07/95

ACRONYMS/ABBREVIATIONS (continued) _'_'

GC gaschromatograph
gpm gallons per minute
GPR ground-penetrating _d_r

IAFS Interim-ActionFeasibility Study
I.AS InitialAssessmentStudy
ID inside diameter

IDWMP Investigation-Derived Waste Management Plan
IRP InstallationRestorationProgram

L/rain liters per minute

gmhos/cm micromhospercentimeter
MCAS MarineCorpsAirStation
MeCI methylenechloride
mg/L milligrams per liter
MS matrix spike
MSD matrix spike duplicate
MSL mean sea level

NACIP Navy Assessment and Control of Installation Pollutants "_:
NEESA NavalEnergy andEnvironmentalSupportActivity
NFESC Naval Facilides Engineering Service Center (formerly NEESA)
NFRAP No Further Response Action Planned
NPL NationalPriorities List

NTU nephelometric turbidity units

. OCWD Orange County Water District
OD outsidediameter

OU operable unit

PCB polychlorinatedbiphenyl
PCE muachlorocthylene
PID photoionizationdetector
PPE personal protective equipment
ppm parts per million
PRG (U.S. EPA RegionIX)PreliminaryRemediationGoal

psi per square inch
psig per square inchgauge

FinalFieldSam01ingPlan,MCASElToro pagexiii



CLEAN II
, CTO-0059

Date: 08/07/95

ACRONYMS/ABBREVIATIONS (continued)

QA quality assurance
QA/QC quality assurance/quality control
QAPP Quality Assurance Project Plan
QC qualitycontrol

RCRA Resource Conservation and Recovery Act
RFA RCRA Facility Assessment
RI Remedial Investigation
RI/FS Renedial Investigation/Feasibility Study
ROICC Resident Officer in Charge of Construction
RPD relativepercent difference
RWQCB (California) Regional Water Quality ControlBoard

SAP Sampling andAnalysis Plan
SCAQMD South Coast Air Quality Management District
SIPOA Site Inspection Plan of Action
SOP StandardOperating Procedure
SVE soil vapor extraction
SVOC semivolatile organiccompound
SWDIV Southwest Division Naval Facilities Engineering Command
SWMU/AOC solid waste management unit/area of concern

TCA trichloroethane

TCE trichloroethylene
TDS total dissolved sofids

TIC The lrvine Company
TPH total petroleum hydrocarbons
TRPH total recoverable petroleum hydrocarbons

USCS Unified Soils Classification System
U.S. EPA United States Environmental Protection Agency
USFWS ' ' U.S. Fish and Wildlife Service

UST undergroundstorage tank

VOA volatile organic analysis
VOC volatile organic compound
vtv volume per volume

WSA waste staging area

pagexiv RnalFieldSamplingPlan,MCASE!Tom



CLEAN II
CTO-0073/0317
Date: 03/11/97

ACRONYMS/ABBREVIATIONS

ARAR applicable or relevant and appropriate requirement

BCT BRACCleanupTeam
bgs below ground surface
BNI BechtelNational,Inc.

BRAC Base Realignment and Closure

°C degrees Celsius
CaI-EPA California Environmental Protection Agency
CCR CaliforniaCodeofRegulations
CERCLA Comprehensive Environmental Response, Compensation, and Liability

Act (1980)
cfm cubicfeetperminute
CFR Code of Federal Regulations
CLEAN Comprehensive Long-Term Environmental Action Navy
cm31g cubic centimeters per gram
cm/s centimeters per second
CPT cone penetrometer test
CTO Contract Task Order

DCA dichloroethane
DCE dichloroethene

DNAPL dense nonaqueous-phase liquid
DON Department of the Navy
DTSC (Cal-EPA) Department of Toxic Substances Control
DWR (California) Depamnent of Water Resources

°F degrees Fahrenheit
FFA Federal Facilities Agreement
FS " " Feasibility Study
f-t3 cubic feet

if/day feet per day
f-t3/min cubic feet per minute

GAC granular activated carbon
gpm gallons per minute

HQ hazard quotient

IAFS Interim-Action Feasibility Study
ICE internal combustion engine

_"_ IRP Installation Restoration Program

pageviii DraftFinalPhaseII VadoseZoneFeasibilityStudy- Site24, MCASElTom
3/5/8711:05AMjsv:Vq_orlsCt0073_S_lito24_lfin_TlLdo¢



CLEAN II
CTO-0073/0317
Date: 03/11/97

ACRONYMS/ABBREVIATIONS (continued) _-_

IRWD IrvineRanchWaterDistrict
Irvine Subbasin Irvine Groundwater Subbasin

JMM James M. Montgomery Engineers, Inc.

LGAC liquid-phase granular activated carbon
LNAPL light nonaqueous-phaseliquid

MCAS Marine Corps Air Station
MCL maximumcontaminantlevel

MCLG maximumcontaminantlevelgoal
lag/kg micrograms per kilogram
_tg/L micro_.'amsper liter
mg/kg milligrams per kilogram
mg/L milligrams per liter
MSL meansealevel

NCP National Oil and Hazardous Substances Pollution Contingency Plan
NEESA Naval Energy and Environmental Support Activity
NPL National Priorities List

NPW net present worth _---/

OCWD Orange County Water District
OU operableunit

PCE tetrachloroethene

PCO photocatalytic oxidation
POTW publiclyowned treatmentworks
PVC polyvinyl chloride

RACER Remedial Action Cost Engineering Requirements
RAO remedial action objective
RBC risk-based concentration

RCRA Resource Conservation and Recovery Act
RFA RCRAFacilityAssessment
RI Remedial Investigation
RWQCB (California) RegionalWater Quality Control Board

SARA Superfund Amendments and Reauthorization Act of 1986
SCAQMD South Coast Air Quality Management District
SHSO Site Health and Safety Officer
SITE (U.S. EPA) Superfund Innovative Technologies Evaluation
STLC soluble threshold limit concentration _"__

DraftFinalPhaseII VadoseZoneFeasibilityStudy- Site24, MCASE!Toro pageix
3/5_7 11:06 AM Is v:_rQportl_¢to073_lJ_ldte24'cffirull_7000271.do¢



CLEAN II
CTO-0073/0317
Date: 03/11/97

ACRONYMS/ABBREVIATIONS (continued)

SVE soil vapor extraction
SWDIV Southwest Division Naval Facilities Engineering Command
SWRCB (California) State Water Resources Control Board

TAL target analyte list
TBC tobeconsidered
TCA trichloroethane
TCE trichloroethene

TCLP toxicity characteristicleaching procedure
TDS totaldissolvedsolids

TPH total petroleum hydrocarbons

USGS UnitedStatesGeologicalSurvey
U.S. EPA United States Environmental Protection Agency
UV ultraviolet

VGAC vapor-phase granulated activated carbon
VES vapor extraction system
VOC volatile organic compound

WQCP (Comprehensive) Water Quality Control Plan (for the Santa Aria Region)

page x Draft Final Phase II Vadose Zone Feasibility Study - Site 24, MCAS El Toro
3F*_9711:o6AMIsv:._reeons_oO73_Jie24_o_hv_970OO27Lcloc
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Introduction

Texans Of Environment defines in non-technical language the more
commonly used environmental terms appearing in EPA publications,

news releases, and other Agency documents available to the general

public, students, the media, and Agency employees. The definitions

do not constitute the Agency's official use of terms and phrases for

regulatory purposes, and nothing in this document should be
construed to alter or supplant any other federal document. Official

terminology may be found in the laws and related regulations as

published in such sources as the Congressional Record, Federal

Register, and elsewhere.

The terms selected for inclusion are derived from previously

published lists, internal glossaries produced by various programs

and specific suggestions made by personnel in many Agency offices.

The chemicals and pesticides selected for inclusion are limited to

those most frequently referred to in Agency publications or that are
the subject of major regulatory or program activities.

Definitions or information about substances or program
activities not included herein may be found in EPA libraries or

scientific/technical reference documents, or may be obtained from
various program offices.

Those with suggestions for future editions should write to the
Editorial Services Division, Office of Communications, Education, and

Public Affairs, A-107, USEPA, Washington DC 20460.

Abbreviation and acronymn list begins on page 31



• 1

A Active lng_.dient: In any pesticide prod- Administrative Record: ALl documents
uct, the component that kills, or otherwise which EPA considered or relied c_ in

A--Scale Sound Level: A measurement of controls, target pests. Pesticides are re/_- selecting the response action at a Super-
sound approximating the sensitivity of the lated primarily on the basis of active ingre- fund site, cuim_, tins in the _eco_d of
human ear, used to note the intensity or dlents, decision for remedial action or, an action

amwyance level of sounds. Activity Plans: Written p_ocedures in • memorandum for removal actioos.
Abandoned Well: A well whose use has schooFs asbestos- management plan that Adsorption: An advanced method of
been_tlydiscontinued orwhichis detail the steps a Local Education Agency treating waste in which activated carbon
in a stateof such disrepairthat it cannot (IEA)will follow inper/ormingthe initial removes organicmatterfromwastewater
be used for its intended pm'/>ose, and additional cleaning, operation and

Abatement: Reducing the degree or inter,- maintenance-program tasks; periodic sur- Adulterants: Chemical impurities or sub-stances that by law do not belong in •veillance:and reinspectionsrequiredby
slty of, or eliminating, pollution, the Asbestos LL.,_.rd Emergency Response tood, or pesticide.
AccldentSlte:Thelocationofanunexpect- Act(AHERA). Adulterated: I. Any pesticide whose

ed occurrence, failure or loss, either at a Acute F.xp_ure: A single exposure to • strength or purity falls below the qualitystated on its labeL2. AfoodJeed, orprod-
_mnqmamation route, toxic substance which results in _ uct that contains illegal
resulting in • release of hazardous materi- biological harm or death. Acute exposures
als. are usually characterized as lasting no Advanced Treatment: A level of waste-
Acclimatization: The physiological and longer than • day, as compared to longer, water treatment more stringent than sec-
behavioral adjustments of an organism to continuing exposure over • period o_ time. ondary treatment; req_ an _5-pescent

changes in its environment. Acute Toxicity:. The ability of • substance reduction in conventional pollutant concen-
Acid Deposition: A complex chemic•land to cause poisonous effects resultin 8 in tration or a significant reduction in no_-
atmospheric phenomenon that occurs severe biological harm or death soon after conventional pollutants.
when emissim_s of sulfur and nitrogen a single exposure or dose. Also, any severe Advanced Wastewater Treatment: Any
¢m_ommds and other substances are trans- poisonous effect resulting from a single treatment of sewage that goes beym_d the
fom_ed by chemical processes in the •tam- short-term exposure to • toxic substance, secondary or biolo_al water treatment
sphe_ c_en far from the origimd sources, (See: chronic toxicity, toxicity.) stage and includes the removal of nutrients
and then deposited on earth in either wet such as phosphorus and nitrosen and a
or chT form. The wet forms, popularly Adaptation: Changes in an organlsm's high percentage of suspended solids. (Seestructure or habits that help it adjust to its
called"acidrain."canfallas _ snow,or surroundings, primary,secondarytreatment.)
fog, The dry forms are acidic gases or Advlsory:A non-regulatory document thatparticulates. Add-on Control Device: An air pollution

control device such as carbon •_ or communicates risk inlormation to those

Add Rain: (See: acid deposition) incinerator that reduces the pollutiorl in an who may have to make risk mana_t
Action Levels: 1. Regulatory levels recom- exhaust gas. The control device usually decisions.
mended by EPA for enforcement by FDA does not affect the process being controlled Aerated Lagoon: A holding and/or treat-
and USDA when pesticide residues occur and thus is "add-on: technology, as op- ment pond that speeds up the natural
in food or feed commodities for reasons posed to • scheme to control pollution process of biological decomposition of
oth_: than the direct appfication of the through altering the basic prc_ess itself, organic waste by stimulatin 8 the growth

pesticide. As opposed to "tolerances" Adequately Wee Asbestos containing and activity of bacteria that degrade orsan"which are established for residues occur- ic waste.
ring as a direct result of proper usage, material that is sufficiently mixed or pene-
action levels are set for inadvertent resi- trated with liquid to prevent the release of Aeration: A process which promotes bio-
.dues resulting from previous legal use or particulates, logical .degradation of organic matter in

water. The process may be passive (asaccidental contamination. 2. In the Super- Administrative Order On "Consent: A
fund program, the existence of'a contami- legal agreement signed by EPA and an when waste is exposed to alr), or active (as
nant concentration in the environment high individual, business, or other entity when a mixing or bubbling device intro-
enough to warrant action or trigger a through which the violator agrees to pay duces the air).
response under SARA and the National Oil for correction of violations, take the re- Aeration Tank: A chamber used to in_
and Hazardous Substances Contingency quired corrective or cleanup actions, or air into water.
Plan. The term is also used in other regu- refrain from an activity. It describes the
latory programs. (See: tolerances.) actions to be taken, may be subject to a Aerobic Treatment: Process by which mi-

Activated Carbon: A hilly adsorbent comment period, applies to civil actions, crobes decompose complex organic co•-
form of carbon used to remove odors and and Can _ _ _ _. I _ds _ _e P_ _ _ _

the liberated ener_ for reproductio_ and
toxic substances from fiquid or gaseous Administrative Order. A legal doaam_t growth. (Such procex_s include extended

. emissions. In waste treatment it is used to signed by EPA directing an individual, aeration, trickling Fdtratic_ and rotating
remove dissolved organic matter from business, or other entity to take corrective biological contactors.)
waste water. It is also used in motor vehi- action or refrain from an activity. It de-
cie evaporative control systems, scribes the violations and actions to be Aerobic: Life or processes that require, or

Activated Sludge: Product that results taken, and can be enforced in court. Such are not destroyed by, the presence of
when primary effluent is mixed with bac- orders may be issued, for example, as a oxygen. (See: anaerobic.)
teria-laden sludge and then agitated and result of an administrative complaint Aerosol: A suspension of liquid or solid

whereby the respondent is ordered to pay particles in a gas.
aerated to promote biological treatment, a penalty for violations o[ • statute.
speeding the breakdown of organic matter Affected Public: The vcople who five
in raw sewage undergoing secondary Administrative Procedures Act: A law that and/or work near a._=,_r,4,b_dous waste site.
waste treatment, spells out procedures and requirements

Activator. A chemical added to a pesticide related to the promulgation of regulations.
to increase its activity.
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Afterburner. In incinerator technology, a Air Pollutant:. Any substance in air that Airborne Particulates: Total suspended
burner located so that the combustion couid, in high enough concentratiorL, harm particulate matter found in the atmosphere
gases are made to pass through its flame man, other animals, vegetation, or material as solid particles or liquid droplets. Chemi-
in order to remove smoke and odors. It Pollutants may include almost any natural cal composition of particulates varies wide-

may be attached to or be separated from or artificial composition of airborne matter ly, depending on location and time of year.
the incinerator proper, capable of being airborne. They may be in Airborne particulates include: windblown

the form of solid particles, liquid droplets, dust, emissions from industrial processes,
Agent Orange: A toxic herbicide and defo- gases, or in combination thereof. Generally, smoke from the burning of wood and coal,
liant used in the Vietnam conflict, contain- they fall into two main groups: (I) those and motor vehicle or non-road engine
ing 2,4,5-trichlorophenoxyacetic acid emitted directly from identiFutble sources exhausts, exhaust of motor vehicles.
(2,4,5-"0 and 2-4 dichlorophenoxyacetlc
acid (2,4-D) with trace amounts of dioxin, and (2) thcee produced in the aix by inter-action between two or more primary pol- Airborne Release: Release of any chemicalinto the air.
Agricultural Pollution: Farming wastes, lutants, or by reaction with normal atmo-
including runoff and leaching of pesticides spheric constituents, with or without Alachlor. A herbicide, marketed under the
and fertilizers; erosion and dust from photoactivation. Exclusive of pollen, fog, trade name Lasso, used mainly to control

ptowingf-,improper .dispos_ of animal and dust, which are of natural origin, weeds in corn and soybean fields.
manure and carcasses; crop residues, and about 100 contaminants have been identi-- :=Alar. Trade name for daminor.ide, a _i- _.
debris, fled and fall into the following categories: .....

solids, sulfur compounds, volatile organic clde that makes apples redder, firmer, an-_
less likely to drop off trees before growersAgro-ecosystem: Land used for crops, chemicals, nitrogen compounds, oxygen

pasture., and livestock; the adjacent uncuiti- compounds, halogen compounds, radioac- are ready to pick them. It is also used to a
rated land that supports other vegetation five compounds, and odors, lesser extent on peanuts, tart cherries,
and wildlife; and the associated atmo- concord grapes, and other fruits.

sphere, the underlying soiLs, groundwater, Air Pollution Episode: A period of abhor- Aldicarb: An insecticide sold under the
and drainage networks, really high concentration of air pollutants,

often due to low winds and temperature trade name Temik. It is made from ethyl
AHEKA Designated Person (ADP): A inversion, that can cause illness and death, isocyanate.
person designated by a Local Education
Agency to ensure that the AHERA require- (See: episode, pollution.) Algae: Simple rootless plants that grow in
merits for asbestos management and abate- Air Pollution Control Device: Mechanism sunlit waters in proportion to the amount
ment are properly implemented, or equipment that deans emissions gener- of available nutrients. They can affect

ated by an incinerator by removing polhit- water quality adversely by lowering the
Air Changes Per Hour (ACH): The move- ants that would otherwise be released to dissolved oxygen in the water. They are
merit of a volume of air Ln a given period the atmosphere, food for fish and small aquatic ahimals.
o/time; if a house has one air change per
hour, it means that all of the air in the Air Pollution: The presence of contami- Algal Blooms: Sudden spurts of algal
house will be replaced in a one-hour pert- nant or pollutant substances in the air that growth, which can affect water quality
od. do not disperse properly and inter/ere with adversely and indicate potentially hazard-

human health or welfare, or produce other ous changes in local water chemistry.
Air Contaminant Any particulate matter, harndul environmental effects. Alternate Method: Any method of sam-
gas, or combination thereof, other than
water vapor. (See: air pollutant.) Air Quality Criteria: The levels of pollu- piing and analyzing for an air pollutant

tion and lengths of exposure above which that is not a reference or equivalent meth-
Air Curtain: A method of containing oil adverse health and welfare effects may od but that has been demonstrated in
spills. Air bubbling through a per/orated occur, specific cases-to EPA's satisfaction-to pro-
pipe cau._ an upward water flow that duce" results adequate for compliance
slows the spread of oil It can also be used Air Quality Control Region: An area- monitoring.

to stop fish from entering polluted water, designated by the federal government-in Alter-native Remedial Contract Strategywhich communities share a common air

Air Mass: A large volume of air with pollution problem, sometimes embracing Contractors: Government contractors who
,'ertaln meteorological or polluted charac- several states, provide project management and technical
:,.ristics-e,g, a heat inversion or smoggi- services to support remedial response
hess-while in one location. The character- Air Quality Standards: The level of poUut- activities at National Priorities List sites.

istics can change as the air mass moves ants prescribed by regulations that may Ambient Air Quality Standards: (See:away. not be exceeded during a given time in a
defined area. Criteria Pollutants and National Ambient

Air Monitoring: (See: mordtoring) Air Quality Standards.)
Air Stripping: A treatment system that re-

Ambient Air. Any unconfined portion ofA_r Plenum: Any space used to convey moves volatile organic compounds (VOC.s)
the atmosphere: open air, surrounding air.._;rin a building, furnace, or structure. The from contaminated ground water or sur-

._p?ce above a suspended ceiling is often face water by forcing an airstream through Anaerobic: A life or process that occurs in,
,sed a.s an air plenum, the water and causing the compounds to or is not destroyed by, the absence of

evaporate, oxygen.

Air Toxics: Any air pollutant for which a Anaerobic Decomposition: Reduction of
national ambient air quality standard the net energy level and change in chemi-
(NAAQS) does not exist (Le., excluding" cal composition of organic matter caused
ozone, carbon monoxide, PM-10, sulfur by microorganisms in an oxygen-free
dioxide, nitrogen oxide) that may reason- environment.
ably be anticipated to cause cancer, devel-
opmental effects, reproductive dysfunc- Antarctlc "Ozone Hole': Refers to the
tions, neurological disorders, heritable seasonal depletion of ozone in a large area
gene mutations, or other serious or irre- over Antarctica.
versible chronic or acute health effects in
humans.
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AnU-Degradation CLause:Partof federal Assimilative Capacity:..The capacity of a Baghouse F'dtec Largefabric bag, usually
airquality and waterquality requirements natural body of water to receive waste- made of glass fibers, used to eliminate
prohibiting deterioration where pollution waters or toxic materiaLswithout deleterb intermediate and large (greater than 20
levels are above the legal limit, ous effects and without damage to aquatic microcmin diameter) particles.This device

life or humans who consume the water, operates llke the bag of an electricvacuum
Applicable orAppropriate Requiremenhs cleaner, passing the air and smaller patti-
(ARARs):Any state or federal statute that Attainment Area=An area considered to des while entrapping the larger ones.
Pem_ to protection of human life and have air quality as 8(xxi as or better than
the environment in addressing specific the rmtionaiambient alrquality standards Balin/p Compactir_ solidwaste into blocks
conditions or use of a particular cleanup as de_med in the Clean Air Act. An area to reduce volume and simplify handling.
technologyat a Superfundsite, may bean attainmentareafor one pollut-

ant and a non-attainment area for others. Ballistic Separator. A machine that sorts
Aquifer. An underground geological for- organic frominorganlc matterforcompost-
matlm%or _qroupof formations, containing Attenuation: The proce_ by whlch a corn- rag.

usable amounts of groundwater that can pound is reduced in concentration over BandApplication:Thespreadingofchem-
supply wens and springs, time, through absorpti_ adsorptim_ icals over, or nextto, each row of planesin

degradation,dilution,and/or transforma- ,__a.f/ekLA_aof Revlew: In the UIC progx_.lhe tion. - .: = _ ,_-__-- _-.___
areasurrounding an injection well that is
reviewed during the permitting process to Attractant: A chemical or agent that lures Banking: A system for _ q,,=Hfied
determine If flow between aquLferswill be insects or other pests by stimulating their air emission seductions for later use in
inducedby the injection operation, senseof smell, bubble, offse_ ornetting transactions. (See:emissionstrading.)
Am Somx'e: Any small source of rum- Attrition: Wearing or _nding down of a
naturalair pollution that is released over a substance by friction, Dust [rom such Bar Screen: In wastewater treatment, a
relatively small area but which cannot be processes contributes to air Pollution. device used to remove large solids.

dassLr_.das a point source. Such sources Availability Session:Informal meeting at Barrier Coating(s): A layerofa materialmay include vehicles and other small that obstructs orprevents passage of some-
engines, small businesses and household a public location where interested c/tlzens thing through a surface that is to be pro-can taLkwith F.PAand state officials c_ a
activities, one-to-one basis, tected, e.g. grout, caulk, or various sea_
Aromatics:A type of hydrocarbon, such as compounds; sometimes used with polyure-
benzene or toluene, added to gasolinein thane membranes to prevent corrosion oroxidation of metal surfaces, chemical hn-
order to increase octane.SomearomatJc._ B pactsonvariousmateriaLs,or, k)rexample,are toxic.

Background Level: Inairpollution control to prevent radon infiltration through walls,
Arsenicals: Pesticides containing arsenic, the concentration of air pollutants in a cracks, or joints in a house.
Asbestos: A mineral fiber that can pollute definite area during a fixed period of time Basal Application: In pesticides, the appli-
air or water and cause cancer or esbestosis priorto the starting up or on the stoppage cation of a chemical c_ plant stems or tree
when inhaled. EPAhas banned or severely of a source of emission under controL In trunks just above the soil line.
restricted its use in manufacturing and toxic substances mon/toring, the average
construction, presence in the env/mnnmlt, odgiually Bed Load: Sediment particles resting on or

referring to naturally occurring phenome- near the channel bottom thatare ptmhedor
AsbestosAbatement: Proceduresto con- ha. rolled along by the flow of water.
trol fiber release from asbestos-containing
materials in a building or to remove them BACT-Best Available Control Technolo- BEN: EPA's computer modd Ior analyzing
entirely, including removal, encapsulation, gy: An emission limitation based on the . a violator's economic gain from not corn-
repair, enclosure, encasement, and opera- maximum degree of emission reduction plying with the law.
tions and maintenance programs. (considering energy, environmental, and Bench-scale Tests: Laborat6ry testing of

economic impacts) achievable through Potential cleanup technologies (See: treat-
Asbestos-Containing Waste Materials application of production processes and ability studies.)
(A_VM): Mill tailings or any waste that available methods, systems, and tech-
contains commercialasbestos and isgener- niques. BACT does not Permit emissions in Beryllium: An airborne metal ba_'=rdo_
ated by a source covered by the Clean Air to human health when inhaled. It is d/s-excess of those allowed under any applica-
Act Asbestos NESHAI_. ble Clean Air Act provisions. Use of the charged by machine shops, ceramic and
Asbestosis: A disease associated with BACT concept is allowable on a case by propellant plants, and fo_
inhalation of asbestos fibers. The disease case basis for major new or modified emis- Best Available Control Measures
makes breathing progressively more diffi- sions sources in attainment areas and {BACM):A term used to referto the most
cult and can be |ataL applies to each regulated Pollutant. effective measures (accord_ to EPA

Asbestos Program Manager. A building Bacteria: (Singular:..bacterium)Microscopic guidance) for controlling small or dis-
owner or designated representative who living _ms that can aid in Pollution persed particulates _,, sources such as
supervises all aspects of the facility asbes- control by metabolizing organic matter in roadway dust, soot and ash from wood-
tos management and control program, sewage, oll spills or other Pollutants. How- stoves and open burrdng of rush, timber,

ever, bacteria in soil, water or air can also grasslands, or trash.

ASh: The mineral content of a product re- cause human* animal and plan.t health Best Demonstrated Available Technology
maining after complete combustion, problems. (BDAT}: As identified by EPA, the most
Assessment: Intheasbestos.in-schools pro- Baffle Chamber. In incinerator design, a effective commercially available means of
sran_ the evaluation of the physical condi- chamberdesigned to promote the settling treating specif'_ types of hazardous waste.
tion and potential for damage of all friable of fly ash and coarse particulatematter by The BDATs may"chamgew/th advances in
asbestos containing materials and thermal changing the direction and/or reducing treatment technologies.
insulation systems. thevelocity of thegases produced by the
Assimilation: The ability of a body of combustion of the refuse or sludge.
water to purify itself of pollutants.
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BestManagement Practice (BMP): }_eth- Biologlcals: Vaccines, cultures and other .Botanical Pesticide: A pesticide whose
ods that have been determined to be the preparations made from living organisms active ingredient is a plant-produced
most effective, practical means of prevent- and their products, intended for tLse in chemical such as nicotine or strychnine.
ing or reducing pollution from non-point diagnosing, immunizing, or treating hu- Also called a plant-derived pesticide.
sources, marts or animals, or in related research.

Bottle Bill: Proposed or enacted legislation
Bimetad: Beverage containers with steel Biomass:. All of the living material in a which requires a returnable deposit on
bodies and aluminum tops; handled differ- given area; often refers to vegetation, beer or soda containers and provides for

retail store or other redemption. Such
erdly $rom pure aluminum in recycling. Biome: Entire community of living organ- legislation is designed todiscourage use of
Bioaccumuiants: Substances that increase isms in a single major ecolo_al area. (See:
in concentration in living organisms as biotic community,) throwaway containers.

Bottom Ash: The non-airborne combustion
they take in contaminated air, water, or Biomonltoring_ 1. The use of riving organ- residue from burning pulverized coal in a
food because the substances are very slow- isms to test the suitability of effluents for
bymetabolized or excreted. (See: biological discharge into receiving waters and to test boiler;, the material which fails to the bot-
ms.gnification.) tom of the boiler and is removed mechani-the quality of such waters downstream_'-'._-- • cally; a concentration of the non-combusti-
Bioassay: Study of living org_n_ ,v-:-_C-,;_L=-,'_'ge. 2. Analysis of blood, ble materials, which map.i_lude toxic3.measure the effect of a substance, factor, or urine, tissues, etc., to measure chemical

condition by comparing be/ore-and-after exposure in humans. Bottom Land Hardwoods: Forested fresh-
• water wetlands adjacent to rivers in the

exposure or other data. Bioremediation: Use of living organisms to southeastern United States, especially
Biochemlca] Oxygen Demand (BOD): A clean up oil spills or remove other pollut-
measure of the amount of oxygen con- ants from soil, water, or wastewater; use of valuable for wildlife breeding, nesting andhabitat.
sumed in the biologicalprocesses that organisms such as non-hamdul insects to
break down organic matter in water. The remove agricultural pests or counteract Brine Mud: Waste material, often assoclat-
greater the BOD, the greater the degree of diseases of trees, plants, and garden soil. ed with well-drilling or mining, composed

pollution. Biosphere:. The portion of Earth and its of mineral salts or other inorganic corn-
Biodegradable: Capable of decomposing atmosphere that can support life. pounds.

Building Cooling Load: The hourly
rapidly under natural conditions.. Biostabilizer:. A machine that converts amount of heat that must be removed from
Biodlventity: Refers to the variety and solid waste into compost by grinding and
variability among living organisms and the aeration, a building to maintain indoor comfort(measured in British Thermal Units BTUs).

ec°l°g""tOIDiversitycancomplexesbedeFmedinwhichasthetheYnumber°CCur'ofBiota: The animal and plant life of a given Broadcast Application: The spreading of
different items and their relative [requen- region, pesticides over an entire area.

cies For biological diversity, these items Biotechnology: Techniques "thatuse living Bubble Policy: (See: emissions trading.)
are organized at m_.y levels, ranging from organisms or parts of organisms to pro-
complete ecosystems to the biochemical duce a variety of products (from medicines Bubble: A system under which existing
structures that are the molecular basis of to industrial enzymes) to improve plants emissions sources can propose alternate
heredity. Thus, the term encompasses or animals or to develop microorganisms means to comply with a set of emissions
different ecosystem, species, and genes, to remove toxics from bodies of water, or limitations; under the bubble concept,

Biological Control: In pest control, the use act as pesticides, sources can control more than required at
of animals and organisms that eat or other- Biotic Community:. A naturally occurring one emission point where control costs are
wise kH/or out-compete pests, assemblage of plants and animals that live relatively low in return for a comparablerelaxation of controls at a second emission
Biological Magnification: Refers to the in the same environment and are mutually point where costs are higher.
process whereby certain substances such as sustaining and interdependent.
pesticides or heavy metals move up the (See: biome.) Buffer Strips: Strips of grass or other
food chain, work their way into rivers or Blackwater. Water that contains animal, erosion-resisting vegetation between or
lakes, and are eaten by aquatic organisms human, or food waste, below cultivated strips or fields.
such as fish, which in turn are eaten by Bulk Sample: A small portion (usually
large birds, animals or humans. The sub- Blood Products: Any product derived thumbnail size) of a suspect asbestos.con-
stances become concentrated in tissues or from human blood, including but not raining building material collected by an
internal organs as they move up the chain, limited to blood plasma, piatelets, red or asbestos inspector for laboratory analysis
(See: bioaccumuiative.) white corpuscles, and derived licensed

products such as interferon, to determine asbestos content.
Biological Oxidation: Decomposition of
complex organic materials by microorgan- Bloom: A proliferation of algae and/or Bulky Waste: Large items of waste materi-
isma. Occurs in self-purification of water higher aquatic plants in a body of watt, als, such as appliances, furniture, large
bodiesand in activated sludge wastewater often related to pollution, especially when auto parts, trees, stumps.
treatment, pollutants accelerate growth. Burial Ground (Graveyard): A disposal

site for radioactive waste materials that
Biological Oxygen Demand (BOD): An BOD$: The amount of dissolved oxygen uses earth or water as a shield.
Indirect measure of the concentration of consumed in five days by biological pro-.
biologically degradable material present in cesses breaking down organic matter. By-product: Material other than the prin-

cipal product, generated as a consequence
organic wastes. It usually reflects the Bog: A type of wetland that accumulates of an industrial process.
amount of oxygen consumed in five days appreciable peat deposits. Bogs depend
by biological processes breaking down primarily on precipitation for their water
organic waste, source, and are usually acidic and rich in

Biological Treatment: A treatment technol- plant residue with a conspicuous mat of
ogy that uses bacteria to consume organic living green moss.
waste. Boom: 1. A floating device used to contain

oil on a body of water. 2. A piece of equip-
ment used to apply pesticides from a
tractor or truck. (See: sonic boom.)
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•C Catalytic Incinerator. A control device that Chemnet: Mutual aid network of chemical
oxidizes volatile organic compounds shippers and contractors that assigns •

• Cadmium (Cd): A heavy metal element (VOC.s) by usin 8 • catalyst to promote the contracted emergency response company
that accumulates in the environment, combustion process. Catalytic incinerators to provide technical support if a represen-

C.ancellaUon: Refers to Section 6 (b)of the require lower temperatur_ than conven- tative of the Firm whose chemicals are
Federal Insect,'de, Fungiclde and Roden- tlonal thermal incinerators, thus saving involved in an incident is not readily avail-fuel and other costs, able.
ticide Act (Fff'RA) which authorizes cancel-
lation of a pesticide registration if unrea- Categorical Exclusion" A class of _ Chemosterilant: A chemical that co_trols
sonable adverse effects to the environment which either individually or cumulatively pests by preventing reproduction.
and public health develop when a product would not have a signiFu:ant effect ct_ the
is used according to widespread and com- human envirorunent and there/ore would Chemte_..The Industry4ponsored Chemi-

cal Transportation Emergent 7 Center;, pro-
monly recogn/zed practice, or ff its laheling not require preparation of an envircmmen- vicles informatic_ and/or emergency assis.
or other material required to be submitted tal assessment or en_ impact tance to emergmwy respmute_does not comply with FIFRA provisions, statement trader the National En_

s,mN-e_q_.A_layerofelay, or other im_ble taIPolicyAct.._A). Chilling Effect: The-lowering of the
material installed over the top of a closed Catesorical Pretreatment Standard: A -Em, t_s__ of ingreased
land/"dlto prevent entry of rainwater and technology-based effluent limitation for an particles in the air blockin 8 the sun's rays.
minimize leachate, industrial [acility dischargingintoauumic- (See: greenhouse effect.)

Capacity Assurance Plan: A statewide ipalsewersystem'Anal°s°usinstringency ChlorlnatedHydrocarbons:Theseinclude
plan which supports a state's ability to to Best Availability Technology (BAT) for a class of persistent, broad4pectrum insec-
manage the l_7_._ous waste generated dlrect disdusrgex_ ticides that llngerin the environment and
within its boundaries over a twenty year Cathodic Protection" A technique to pre- accumulate in the food chain. Amo_ 8 them
period, vent corr./on of a metal surface by mak- are DDT, aldr_ dieldrin, hept_hlor,chlordane, IL,_ane, endrin, mlrex, lepta.
Capture Efficiency:The fraction of orlpmic ing it the cathode of an elech-o=hemical chloride, and toxaphene. Other examplescell.
vapors generated by a process that are include TCE, used as an industrial solvent.
directed to an abatement or recovery de- Cells: 1. In solid waste disposal holes
vice_ where waste is dumped, compacted, and Chlorinated Solvent: An organk solvent
Carbon Absorber. An add-on _mtrol de- covered with layers of dirt on a daily containing chlorine atoms, e.8., methylenechloride and l.l.l-t_ used
vice that uses activated carbon to absorb basis. 2. The smallest structural part of in aerosol spray containers ahd in highway

living matter capable of ttmctioning as an paint.volatile organic compounds from a gas independent unit.stream. (The VOCs are later recovered
from the carbon.) Cementitious: Densely packed and non- Chlorination: The application of chlorine

Carbon Adsorption: A treatment system fibrous friable mater/als, wastet°drinkingtodisinfectWater'orsewage,tooxidizeorundesirablelndustrial
that removes contaminants from gmu_ Central Collection Point:. Location were a compounds.
water or surface water by forcing it generator of .regulated medical waste
through tanks containing activated carbon consolidates wastes originally generated at Chlorinator. A de_ that adds chlorine,
treated to attract the contaminants, con- various locations in his facility. The wastes in gas or liquid form, to water or sewage
taminants, are gathered together/or treatment on-site to kill infectious bacteria.

Carbon Monoxide (CO): A colorless, odor. or for transportation elsewhere for treat- Chlorine-Contact Chamber. That part of a
less, poisonous gas produced by incom- meat and/or disposa/. This term could water treatment plant where effluent is
plate fossil fuel combustion, also apply to community hazardous waste disirdected by chlorine.collections, industrial and other waste
Carboxyhemo$lobin: Hemoglobin in management systems. Chlorofluorocarbons (CF.Cs): A fam_ of
which the iron is bound to carbon monox- inert, nontoxic, and easily liquffied chem/-
ide (CO) instead of oxygen. Centrifugal Collector. A mechanical sys- cals used in refrigeration, air concUt__'__.oo.ing,

tern using centrifugal force to remove Packaging, insulation, or as solvents and
Carcinogen: Any substance that can cause aerosols from a gas stream or to de-water aerosol prop#lb, nts. Because CFt_ are not
or aggravate cancer, sludge, destroyed in the lower atmosphere they

Carrier. The inert liquid or solid material Channelization" Straighter_g and deepen- drift into the upper atmosphere where
added to an active ingredient in a pest_ ing streams so water will move faster, a their chlorine components destroy ozone.
cide. marsh-drainage tactic that can interfere Chlorosla:D/scolorationofnormallygseen

with waste assimilation capacity, 'disturb plant parts caused by disease, lack of
Carrying Capacity:. l. In recreation man- fish and wildli/e habitats, and aggravate nutrients, or various air pollutants.agement, the amount of use a recreation

area can sustain without loss of quality. 2. flooding. Cholinesterasa: An enzyme found in ani-
In wildlife management, the maximum Charaderlstic: Any one of the four catego, malsthatregulatesnerveimpubes.C3_olln-
number of animals an area can support ties used in defining hazardous waste: esterase inlu'bition is associated with a
during a given Period. ignitability, corrmivity, reactivity, and variety of acute symptoms such as nausea,

Cask: A thick-walled container (usually toxicity. , vomiting, blurred vision, stomach cramps,
and rapid heart rate.lead) used to transport radioactive materi- Chemical Oxygen Demand (COD): A

aL ALso called a coffin, measure of the oxygen required to oxidize Chromium: (See: heavy metals.)

Catalytic Converter. An air pollution aUcomp°unds'both°rganleandin°rsanic'in water. Chronic Effect: An adverse effect on a
abatement device that removes Pollutants human or animal in which symptoms
from motor vehicle exhaust, either by Chemical Treatment: Any one of • variety recur frequently or develop slowly over a
oxidizing them into carbon dioxide and of technologies that use chemicals or a long period of time_
water or reducing them to nitrogen and variety of chemical processes to treat
oxygen, waste.
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Chronic Toxicity: The capacity of a"sub- Cold Temperature CO: A standard for Commingled Recyclables: Mixed recyclab-
stance to cause long-term poisonous hu- automobile carbon monoxide (CO) emis- los that are collected together.
man health effects. (See: •cute toxicity.) sions to be met •t a low temperature (Le. Comminuter. A machine that shreds or

20 degrees Fahrenheit). Conventional pulver!-,_ solids to 12rakewaste treatment
ClaxiFscatlon: Clearing action that occurs automobile catalytic convertors are less
during wastewater treatment when solids efficient upon start-up at low tempera- easier.
settle °ut- Thls is often aided by centrifugal tures. Comminution: Mechank:al shredding or

action and chemically induced coagulation Coliform Index: A rating of the purity of pulverizing of waste. Used in both solidin wastewater.

ClaH_et_. A tank in which solids settle to water based on a count of fecal bacteria, menLWastemanagement and wastewater treat-

Coliform OsBanisnc Microorganisms Community:. In ecology, • group of inter-
the bottom and are subsequently removed found in the intestinal tract of humans and acting populations in time and space.as sludge.

animals. Their presence in water indicates Sometimes, a particular subsrouping may
Clay Soil: Soil material containing more fecalpollutionand potentiallyadversecon- be specified, suchas the fish community in
than 40 percent clay, less than 45 percent tamination by pathogens.

•_ __ _r_. and less than 40 percent silt. "alake or the soil arthropod community in
CollectorSewz_:Pipesusedtocollectand__.,_J_OJcl.'rtk___ -__ LL__

Clean Coal Technolos_r: Any technology carry wastewater from individual sources Community Relations: The EPA effort to
not in widespread use prior to the Clean to an interceptor sewer that will carry it to
Air Act amendments of 1990. This Act will facility, establish two-way communication with the
achieve significant reductions in pollutants a treatment public to create understanding of EPA pro-
assodated with the burnin 8 of coaL Combined Sewer Overflows: Discha_e of grams and related actions, to assurepublic

Clean Fuels: Blends or substitutes for a mixture of storm water and domestic input into derision-malting processes relat-
geso/ine fuels, including compressed natu- waste when the flow capacity of a sewer ed to affected communities, and to wakesystem is exceeded during rainstorms, certain that the Agency is aware of and
ral/;as, methanol, ethanol, liquified petro- responsive to public concerns. Specific
leum gaS, and others. Combined Sewers: A sewer system that community relations activities are required

carries both sewage and storm-water run- in relation to Superhmd remedial actions.
Cleanup: Actions taken to deal with a off. Normally, its entire flow goes to a
release or threat of release of a ba-_,rdous" waste treatment plant, but dorin 8 a heavy Community Water System: A public water
substancethatcouldaffecthumansand/or storm, the volume of water may be so system which serves at ]east 15 service
the environment. The term "cleanup" is great as to cause overflows of untreated connections used by year-round residents
sometimes used interchangeably with the znixtures of storm water and sewage into or regularly serves at least 25 year-round
terms..remedial action, removal action, receiving waters. Storm-water runoff may residents.
response act/on, or corrective act/on, also carry toxic chemicaLs from industrial Compaction: Reduction of the bulk of solid
Clear Cu_ Harvesting all the trees in orte areas or streets into the sewer system, waste by roiling and tamping.
area at one time, a practice that can en-
courase fast ra/nfaH, or anowmelt runoff, Combustion: I. Bumin 8, or rapid oxida- Compliance Coatlng: A coatin 8 whosetion, accompanied by release of energy in
ermic_ sedimentation of streams and the form of heat and light. A basic cause of volatile organic co_ content does
lakes, flooding, and destroys vital habitaL air Pollution. 2. Refers to controlled burn- not exceed that allowed by regu_tloo.
Cloning: In biotechnology, obtaining a ing of waste, in which heat chemically Compliance Monitoring: Collection and
group of genetL-'a_y identical cells from a alters organic compounds, converting into evaluation of data, including self-moniiof-
single _ make"g identical copies of a stable inorganics such as carbon dioxide ing reports, and verlf'_ation to show
gone. and water, whether Pollutant concentrations and loads

contained in per_tted discharges are in
Closed-Loop Recycling: Reclaiming or Combustion Chamber. The actual com- compliance with the limits and conditio_
reusing wastewater for non-potable put- partment where waste is burned in an specified in the permit.

in an enclosed proeer_, incinerator.

Closure- The procedure a iandFdl operator Combustion Product: Substance produced Compliance Schedule: A negotiated agree.
must follow when a landfill reaches its during the burning or oxidation of a mate- ment between a pollution source and a
legal capacity for solid waste: ceasing rial. government agency that specifies datesand procedures by which a source will
acceptance of solid waste and placing a Command Post: Facility located at a safe reduce emissions and, thereby, comply
cap on the landFdl site. distance upwind from an accident site, with a regulation.

Coagulation: Clumping of particles in where the on.ecene coordinator, respond- Composite Sample: A series of water
wastewater to settle out impurities, often ers, and technical representatives make samples taken over a given period of time
induced by chemicals such as lime, alum, response decisions, deploy manpower and and weighted by flow rate.and iron salts, equipment, maintain !iJlqm with news

Coastal Zone: Lands and waters ad)acent media, and handle communications. Compose The relatively stable humus
to the coast that exert an influence on the Comment Period: Tune provided for the material that is produced from a compost-

ing process in which bacteria in soil mixeduses of the sea and its ecology, or whose public to review and comment on a pro-
uses and ecology are affected by the sea. posed EPA action or rulemaki_ after with garbage and degradable trash break

Coefficient of Haze (COH): A measure- publication in the Federal Register. down the mixture into orsanic fertilizer.
ment of visibility interference in the atmo- Commercial Waste Management Facility:. "Compostln_F The controlled bio_

decomposition of organic material in the
sphere. A treatment, storage, disposal, or .tt_n.$fer

facility which accepts waste from a variety presence of air to form a humus-like mate-
Coke Oven: An industrial process which of sources, as compared to a private radii- rial. Controlled methods of compmting
convertscoal into coke, one of the basic include mechanical mixin S and aeratin S,
materials used in blast furnaces for the ty which normally max_ges a limited ventilating the materials by dropping them

waste stream generated by its own opera- through a vertical series of aerated chain-conversion of iron ore into iron. tion&
bets, or placing the compost in piles out in

Comme_ial Waste: All solid waste ema- the open air and mixing it or turning it
hating hx_n business establishments such periodically.
as stores, markets, office buildings, restau-
rants, shopping centers, and theaters.



Conditional Registration: Under special Contact Pesticide: A chemical that kills Cooperative Agreement: An assistance
_'cumstances, the Federal Insecticide, pests when it touches them, instead d by agreement whereby EPA transfers money,
Fungicide, and Rodenticide Act (FIFRA) ingestion. Also, soll that contains the rain- property, services or anythin S of value to
permits ref_st_tion of pesticide products ute skeletons of certain algae that scratch • state for the a,;c_ of CERC--
that is "condRLomn_"upon the submission and dehydrate waxy-coated insects. LA4uth_/zed activities or tasks.

of ad_ data. These spe_d circum-, Contaminant: Any phy_.t _ Core: The urani_ heart of •
stancesindudeafindinsbytheEPAAd" biological, or radiological substm_ or nuciearreactor, whereesws_isr_Med.mlnistrator that a new product or use of an

_ pesticide will not sign_Jc_/y matter that has an adven_ affect on air,• the _ of unreasonable adverse water, or soiL Corn P_8ram Cooperative As_.emen_ Anassistance agreement whereby EPA 8up-
affects. A product containing• new _ ContlnsencyPlan:Adccuawnts_.ttinsout
vinmly unregistered)active lnSmdient an ors_ planned,and _ted _ states or trib_ governmentswithto help defray the cost of noo-ltem-
may beconditionallyregistered onlyifthe courseofactiontobe followed in caseof a specificadministrativeand trainin_activi-
Administratorfindsthatsuchconditional fwe,explosion,or otheraccidentthatre- ties.
_ is in the public interest, that a leasestoxicchemical,b._-J..'doosw_ or
reasonable time for conductin 8 the •ddi- radioactive materials that threaten human Corrosion: "I_ dissolution and we•tin s
ti_lies has notelapsed,and theuse_ _health _ the_nviwnment. (See:l_timud away of metalcausedby • chemicalnsc-

tion suehas betweenwaterandthepipes,
of the pesticide for the period of condi- Oil and Hazardous Substances Contlnl_ chemicals touching • metal surface, ortiorudregistrationwill not present an cy Plan.)
unreasonable risk. contact between two metals.

Continuous Discharse: A routine release
Conditionally Exempt Generators (CE): to the envirmmm_t that occurs without Corrosive: A chemical agent that reacts
Persons or enterprises which produce Jess interruj_ion, excep_ for infrequent shut- with the surface of • material causing it to
than 220 pounds of b_-J'rdous waste per downs for ma/ntex_ce_ ]_cess _ deteriorate or wear away.
month. _ from most regulation, they etc. Co_-Effect/ve Altenmti_: An altemetive
are requited merely to determine whetlver control or corrective method k/en,m,.d

Contour Plowing: Soil tilting method
theirwasteishazardous, notify •pprop_ follow,stheshapeof the landtodiscom'q_ afteranalysisasbeh_ thebestavailableInatestate or and terms of reliability, pedocmance, andlocal •gentle•, ship it by
pennlttedfacilityforproperdisposal (See eros,o_ AlthoushcostsareoneImpomntcomkler-
:an authorized transporter to a small quart- Contract Labs: Laboratories und_ contratct ation, regulatory and compliance analysis
tity generator.) to EPA, whlch anal yT.esamples taken frmn does not require EPA to choose the Jeut

-,ttive. vor
Cone of Depnmsion: A dep_ion in the waste, soil, air, and water or carry out _ selectir_ a method for cleaning up a sitewater table that develops around • search projects.

on the Superfund NationalPrioritiesList,pumped well. Control Technique Guidelines (CTG): A
the Agencybalancescostsw/ththelong-

Confined Aquifen An aquifer in which seriesofEPAd°cumentsdesisned t°uslst
states in defmin S reasonable aval]able term eirf_ of the methods pro-

ground watgr is confined under pressure control technolo_, (RACT) for major posed.which is sign_antly greater than atmo-
spheric pressure, sources of volatileorganic comFom_ Cost Recovery: A legal process by which

(vo_. FotentiaUyres_¢m'blepartieswhomnua,-
Commnt l_ecs_.:. A legal document, ap- Controlled Reaction: A chemical reaction uted to contamination at • Supedund site
proved by a judge, that formalizes an
agreement reached between EPA and under temperature and pressurecond/ticm can be required to re/mbune tiie Trust
potentially respons_le parties (PRI_) maintained within safe limits to produce a Fund/or money spent durin S any cleanup
through which PRPs will conduct all or desired product or process, actions by the federal _mment.

part of • cleanup action at a Supedund ConventionalPollutamts:Statutorilylisted • Cover 1_4aterlah Soil used to cover com-
site; cease or conrect actions or processes pollutants understood well by I_."ie_flsts. • patted solid waste in • sanita3y landfill
that are polluting the envimmnent; or These may be in the form of organic waste, Cover. Vegetation or oth_ material pro-
otherwise compbf with EPA irtitiated r_u. sediment, acid, bacteria, viruses, nutrients, viding protection as Sround covet.
latory enforcement actions to resolve the oiland grease, or heat.
contaminatio_ at the Supedund site in- Cradle-to-(_rave or Man, eat System: A
volved. The consent decree describes the Conventional Systems: Systems that have procedure in which hazardous materials
actions _ wili tzbe and may be subject been traditionally used to collect murff_ are identified and followedas theyare
to • public comment period, waste, water in gmv/ty sewers and convey produced, treated, transported, and dis-

it to a central primary or secondety tremt- posed of by a series of pernunent, link.
Conservation: Preserving and renewing, ment plant prior to dischar_ to surface able, descriptive documents (e@, re•hi.
when pom_le, human and mtur_ remorc- waters, rests). _ referred to as the cradle-
es_ The use, protection, and knprovemmt
of natural resources according to principks Conventional Tilling: T'dlaKe operations to-Kmve system.
.that will assure their highest economic or considered standard/or • specific Jocation Criteria Polluhmt_ "/'he1970 amendments
social benefits, m_d _,'op and that tend to bury the crop to the Cimm Air Act required _PA to set

residues; usually considered as a base for National Ambient Air Quality Standards
Construction and Demolition Waste: determining the cost effectiveness of con- for certain poliutants known to be hazard-
_. as{e building materials, dredging materi- trol practices, ous to human health. EPA has Mentified
ats, tree stumps, and rubble resulting from
construction, remodeling, repair, and de- Cooling Electr/eity Use: Amount of _c- and set standards toprotecthuman health
molition of homes, commercial buildings it/city used tomeet the building cooling and welfare for six pollutants: ozone,carbon _e, total suspended partlcu.
and other structures and pavements. May load. (See: building cooling load.) iates, sul/ur dioxide, _.ad, and n[_
contain lead, asbestos, or other b=,-_,rdom Coolln S Tower:. A structure that helps oxide. The tern% "criteria pollutants" de-
substances, remove heat from water used as a coolant; rives from the requirement that EPA must

e.g., in electricpower 8eneratin8 plants, der_n'be the characteristicsand potential
health and we_are diem of these pollut-
ants. It is on the basis of _ cfi_nia flint
standards are set or revised.



8

Criteria= Descriptive Eacto_ taken into Decay Products: Degraded radioactive DES: A synthetic estro_.n" diethyistiIbe_
account by EPA in setting standards for materlab, often referred to as "daughters" trol is used as a Vowth stimulant in food
vat,us pollutants. These factors are used or "proKe_; radon decay products of animals. Residues in meat are thought to
to determinelimits on allowable concentra- meet _ncem from • public health stand- be carcinosenk.

levels, and to limit the number of point are polom'um-214 and po/onium-T! 8. Desalination: [DeSalinL_ti_] (1)Rewov-
vinhttinns per year. When issued by I_'A, Dechtorination: Removal of _odne from lng salts from ocean or brackish water by
the criteria provide 8uidance to the states • substance by chemically tepladn 8 it w/th using various technolosie_ (2) _ of
m_ how to establish their standards, h_ or hydroxide ions in o_er to salts from soil by art/tidal means, usually
Crop Consumptive Use: The amount of detoxify • substances, leachlnfr

water transpired during plant f,rowth plus Decomposition: The breakdown of matter Desiccant: A chemical asent that absorbs
what evaporated from the soil surface and by bacter/a and fun_ chansing the chemi- moisture; some desiccants are capable of
/oliage in the crop area. cal makeup and physical appea:ance of dryin 8 out plants or insects, causing death.

Cubic FeetPer Minute (C]FM): A measure materials." DeslKn Capacity:. The rage daffy flow
of the v_ume of a substance flowing Decontamination: Removal of harm/ud that • treatment plant or other facility is
tiweugh air within a _.-d period of tim•.
With regard to indoor air, refers to the substances such as noxious chemt__!_ designed to _te.harm_ bact_a e_etherocganism_ _
amount.o/8it, in cubic feet, that is ex- radioactive material from exposed individ- Desists•ted Pollutant: An air pollutant --
chansed with indoor air in • minute's which is neither •.criteria nor hazardous

uals, rooms and furnishings in bundin_,
time, Le-, the air exchange rate. or the exterior environm_L pollutant, as described in the Clean Air

Act, but for which new source perform-
Cull_ Crushed slam. Deep-Well Injection: Deposition of raw or" ance standards exisL The Clean Air Act
Cultural Eutrophication= Increasing rate at treated,/ilte_ hazardous waste by pump- does require _,ates to control these Pullut-
whichwater bodies'die" by pollution/tom in8 it into deep welts, whene it is contained aries, which include acid mist, total
human act/vitieL in the pores of permeable subsurface rock. reduced sulfur ORS), and fluorides.

Cultunes and Stocks:..Irdectious asents and Deflocculatin8 Asene A material added to Desisnated Uses: _ water uses ldent/-
associated 'blolosicals including: cultures • euspe_si_ to prevent settlin 8. fled in state water quality standards that
L.xx_medkalandpathologkallaboratocies; must be achieved and maintained as re-
csdtur_ and stocks of i_ectio_ aSents Defoliant: An herbicide that removes
_-c,_, research and tndustr_ laboratori_; leaves/tom trees and Vowing plants., qutred under the Clean Water Act. Usescan include cold water fisher/es, Public
waste from the production of biologic•is; Delegated State: A state (or other _ern- water supply, h'ri_tion" etc..
discarded live and attenuated vaccines; mental entity such as a tribal 8oven•writ)

Desisner Buss: Popular term for microbes
and culture dishes and devices used to that has received authority to administer developed through biotechnoloKy that can
b_rer, inoculate, and mix cultures. (See: an environmental re_ndatoty provam in deBt•de specific toxic _ at their
red,dated medical waste.) lieu of s federal counterpart. As used in

Cumul_,tive Workin 8 Level Months _ with NPDI_;, UIC., and PWS water.s°urcein toxic waste dumps or in/;round
programs, the term does not connote any

(CWLM): The sum of li/etime exl_mure to transfer of federal authority to • state. • Destination Facility:. The Eacility to which
r_m working levels expressed in total regulated medical waste is shipped for
working level months. Delist: Use of the pet/t/on process to have treatment and destruction, incineration,
Curbslde Collection: Method of collectLng a facility's toxic desisj_atkm rescinded, and/or disposal

recyclable materials st homes, community Demand-side Waste Management: Prices Destroyed. Medical Waste: ..Regulated
districts or businesses, whereby cons_ use jnu'chasin S deci- medical waste that has been ruined, torn
curie-Pie: An instnmu_t used to measure sions to communicate to product manufac-

turecs that they prefer environmentally apart, or mutilated through _.mud treat-
ment, melting, shredding, Vinding, tear-radiation level& sound products packaged with the least
in8. or breaking, so that it is no longer

Cyclone Collector. A device that uses amount of waste, madefromrecycledor genera]]yrecognizedasmedicalwaste, but
centrifugal force to pull .large particles recyclable materials, and containing no has not yet been treated (excludes com- :
from polluted air. hazardous substances, pacted resulated medical waste.)

Denltrlfi_tlon: The anaerobic biolc_,ical Destruction and Removal Efficiency
reduction of nitrate to nitrogen Sas- (DRE): A percentage that represents the

D Depletion Curve:. In hydraulics, • St•phi- number of molecules of • compound re-
Data Call-In: A part oftheOHiceof Pesti- cadtV.'l_t_;(mtationof water depletion from moved or destroyed in an Indnerator
cide Programs (OPP) process of developing storage-stream channels, surface soil, and relative to the number of molecules en-
key required test data, especially on the Voundwater. A depletion curve can be tered the system (e.gr, a DRE of 99.99
lo_-tm-a_ chronic effects of existin S pesti- drawn for base/low, direct runoff, or total percent means that 9,999 m_ecuies are
ddes_ in advance of scheduled Resistra. flow. destroyed for eve_y10,000 that entet7 99.99
tion Standard reviews. Data Ca!!-In from percent is known as "four nines.' For
manu/acturers is an sdjunct of the Regis- Depressurization: A condition that occurs maw pollutants, the RCRA removal re-

when the•it pressure inside a structure is quirement may be a stringent as "six
tratinfl Standards FroSts• Intended to lower that the air presstt_ outside. Depict. nines.')expedite req'esistrat/on.

surizatinn can occur when household"

DiTr: The ft.,stchlorinated hydrocarbonin, appliances such as futplaces or funtaces, Destruction FaclUty: A facility that de-
secticide chemical name: Dichloro-Diphe- that consume or exhau._t'house air, arenot _roys resulated medical waste by mashing
nyl-Trichloroethane). It has a hal(-li_e of 15 supplied with enough makeup air. Radon or mutilating/t.

yeas and can collect in fatty tissues of may be drawn into a house more rapidly Desulfurlzatlon: Removal of sulfur from
certai_ animals, _A banned registration under depressurized conditions, fossil fuels to reduce pollution.
and intentate sale of DDT for virtually all Dermal Toxiclty: The ability of • pesticidebut emergency uses in the United States in
]972 because of its persistence in the envi- or toxic chemical to poison people or ani.
ton•tent and accumulation in the food male by contact with the skin. (See: contact
chain, pesticide.)
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Detectable Leak Rate: The smallest leak Dioxiru Any of • family of compounds Dose Response: How • biological orga-
"tom a storage tank), expressed in terms known chemically as dibenzo-p-dioxins, nism's response to • toxic substas_ quan-

_igallons-or liters-per-hour, that • test can Concern •bout them arises from their titatively shifts as its overall exposure to
reliably discern with • certain probability potential toxicity and contaminants in the substance changes (e.g., • small dose of
of detection or false alarm, commercial products. Tests on laboratory carbon monoxide may cause drowsiness; a

animals indicate that it is one of the more large dose can be fatal.)
Detection Criterion: A predetermined rule toxic man-made compounds.
to ascertain whether • tank is leaking or DOT Reportable Quantity:. The quantity
noL Most volumetric tests use a threshold D_ct Discharger. A municipal or indus- of a substance speciFted in US. Department
value as the detection criterion. (See: volu- trial facility which introduces pollution of Transportation t_,ulah.'on that triggers
metric tank tests.) through • defined conveyance or system labelling, packaging and other requix_

such as outlet pipes; a point source, merits related to shipping such substances.
Detergent: Synthetic washing •gent that
helps to remove dirt and oiL Some contain Disinfectant: A chemical or physical pro- Draft Permit: A preliminary permit draft-
¢ompotmds whlch kill useful bacteria and cess that kills pathogenic organisms in ed and published by EPA; sub_ect to public
encourage algae growth when they are in water. Chlorine is often used to disinfect review and co_t before final action
was_reaches receiving waters, sewage tre•tment effluent, water supplies, on the application.

Developmen_ Effechc Adverse effect_such wells, and swimming pools. Dredging: Removal of mud--_, the
as altered growth, stng'tura] abnormality, Dispers•nt: A c_ •gent used to bottom of water bodies. This can disturb
functional defg'iency, or death observed in break up concentrations of organic material the ecosystem and causes silting that kills
• developing organism, such as spilled oR aquatic life. Dredging of contaminated

muds can expose biota to heavy metals
DiatomaeeousEarth(Diatomite):Achalk- Disposables: Consumer products, other and other toxics. Dredging activities may
like material (f_silized diatom.s) used to items, and packaging used once or • few be subject to regulation under Section 404
Fdter out solid waste in wastewater treat- times and discarded, of the Clean Water Act.
merit plants, also used as an active ingredi- Disposah Final placement or destruction of
ent in some powdered pesticides. Drop-off: Recyclable materials collection

toxic, radioactive, or other wastes; surplus method in which individuals bring them to
Diazlnon: An insecticide_ in 1986, EPA or banned pesticides or other chemicah;
banned its use on open areas such as rod polluted soils; and drums containing haz- a designated collection site.
farms and gol/courses because it pesefi a ardous materials from removal actions or Dump: A site used to dispose of solid
danger to migratory birds. The ban did not accidental releases. Disposal may be ac waste without environmental controls.
• pply to •gricultural, home lawn or tom- complished through use of approved se-
mercial establishment uses. cure landfdls, sur[•ce impoundments, land Dusff•ll Jar:. An open container used to

collect large particles from the air /orfarming, deep-well in_"c'tion,ocean dump-
measurement and analysis.Dibenzofurans: A group of highly toxic ing, or incineration.

rganic compounds.
Dystrophic Lakes: Acidic, shallow bodies

Dissolved Oxygen (DO): The oxygen of w•ter that contain much humus and/orDicofol: A pestaci_e used on citrus fruits, freely available in water, vital to fish and
Diffused Air. A type of aeration that other aquatic llfe and for the prevention of other organic matter;, contain many plantsbut few Fmh.
forces oxygen into sewage by pumping air odors. DO levels are "considered • most
through perforated pipes inside a holding important indicator of • water body's
tanL ability to support desirable aquatic life.

Secondary and advanced waste treatment E
Digester. In wastewater treatment, a dosed are generally designed to ensure adequate
tank; in solid-waste conversion, a unit in DO in waste-receiving waters. Ecological Impact:. The effect that • man-
which bacterial action is induced and made or natural activity has on living
accelerated in order to break down organic Dissolved Solids: Disintegrated organic organisms and their non-living (ab'g_)
matter and establish the proper carbon to and inorganic material in water. Excessive environment.
nitrogen ratio. " amounts make water unfit to drink or use

Digestion: The biochemical decomposition in industrial processes. E_ology: The relationship of living thingsto one another and their environment, or
of organic matter, resulting in partial gasi- Distillation: The act of purifying liquids the study of such relationships.
fication" liquefaction, and mineralization of through boiling, so that the steam condens-
pollutants, es to a pure liquid and the pollutants Ecological Indicator. A characteristic of

remain in a concentrated residue, the environment that, when measured,
Dike: A low wall that can act as a barrier quantifies magnitude of stress, habitat
to prevent a spill from spreading. Diversion: A channel with a supporting characteristics, degree of exposure to a

ridge on the lower side constructed across stressor, or ecological response to expo-
Diluent: Any liquid or solid material used a slope to divert water at • non-erosive sure. The term is a collective term for
to dilute or carry an active ingredient, velocity to sites where it can be used or response, exposure. The term is a collec-
Dilut'ion Ratio: The relationship between disposed of through a stable outlet, five term for respenme, exposure, habitat,

the volume of water in a stream and the Diversion Rate: The percentage of waste and stressor indb__tors.
volume' of incoming water. It affects the materials diverted fromtraditional dispos- Ecological Risk Assessment: The applica-
ability of the stream to assimilate waste, al such as landi_dllng or incineration to be, tion of a formal framework, analytical
Dinoeap: A fungicide used primarily by recycled, composted, or re-used, process, or model to estimate the effects of

human actions(s) ona natural resource and
apple growers to control summer diseases. DNA Hybridization: Use of a segment of to Interpret the significance of those effects
EPA proposed restrictions on its use in DNA, called a DNA probe, to identify its in light of the uncertainties identJ/'_.d in

birth1986whendefectslaboratoryinrabbits.tests found it caused cificcomplementarygenes.DNA; used to detect spe- each component of the assessment process.Such analysis includes initial hazard identi-
Dinoseb: A herbicide that is also used as fication, exposure and dose-response as-
a fungicide and insecticide. It was banned sessments, and risk characterization.
by EPA in 1986 because it posed the risk of
birth defects and sterility.
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Economic Poisons: Chemicals u._ed to Emergency Response Values: Concentra- Enfotx'eable Requirements: Conditions or
control pests and to ddoliate cash crops tions of chemicals, published by various limitations in permits /ssued under the -.
such as cotton, groups, defining a .cceptable levels for Clean Water Act ,Section 402 or 404 that,

Ecesphere: The "blo-bubble" that contains short-term exposures m en_ger_k_ if violated, could result in the issuance ofa compliance order or initiation of • civil
llfe oct earth, in surface waters, and in the Emission: Pollution di_arged into the or criminal act/onunder federal or •pplica-
air (See: biosphere.) atmcepherefromsmokestacks, other vent=, ble state laws. If a permit has not been

and surface areas of commercial or indus- issued, the term includes any requirement
Ecusystem: The interacting system of a trial facilities; |ram residential chimneys; which, in the Regional Administrator's

community and its non-livin 8 and from motor vehicle, locomotive, or judgement, would be included in the per-
environmental surrotmdings, aircralt exhausts, mit when issued. Where no permit applies,
_-osystem Strutting. Attributes related to Emission Patton The relationship between the term includes any requirement which
lmUmtanec_ physical state of an _ the amount of pollution produced and the the P_. determin_ is necessary for the best
ten_ examples include Wecies population amount of raw material processed. For practical waste treatment technology to
density, species richness or evenness, and example, an emission factor for • blast fur- meet applicable criteria.

standing crop biomus, race makln 8 iron would be the number of Elfforcement: _.Av state, or local legal
_ c_eated by the juxtapo- pounds of Particulates per ton of raw actions to obtain compliancewithenviron-

sitionof distinctlydifferenthabitats;an materlah. _ mentallaws,_" _-"-_--____-',_. _.

edge habitat; or an ecoiosical zone or Emission Inventory: A listing, by source, ments and/or obtain penalties or criminal
boundm 7 where two or more ecosystems of the amount Of air pollutants _ sanctio_ for violations. Enforcement pro-
meet. into the atmosphere of a community; used cedures may vary, depending on the re-
Effluent: W_tewater-treated or untreated- to establish emission standards, quiremants of different environnmmd laws

and related implementing regulatiom.
that fiow_ out of a treatment plant, sewer, EmlssionStandard:Themaximumamount Under CERCL/k, for example, EPA will
or industrial, ouffalL Generally refers to of air polluting discharge legally allowed seek to require potentially responsible par-
wastes discharged into surface waters, from a single source, mobile or stationary, ties to clean up a Superfund site, or pay

Effluent Guidelines: Technical EPA docu- Emissions Trading: EPA policy that allows for the cleanup, whereas under the Cleanmerits which set effluent Limitations for

given industries and pollutants., a plant complex with several facilities to Air Act the agency may invoke sanctiomdecrease pollution from some facilities against cities failing to meet ambient air
Effluent Limitation:Restrictions extablish- while increasing it from others, so Ion 8 as quality standards that could prevent cer-
ed by • State or EPA on quantities.., rates, total results are equal to or better than taln types of construct/an or federal hind-
and concentrations in wastewater dlscharg- previous limits. Facilities where this is inf. In other situations, if investigations by
es. done are treated as if they exist in a bubble EPA and state agenci_ unco#er willful

in which total emissions are averaged out. violations, criminal trials and penalties are
Effluent Standard: (See effluent limita- Complexes that reduce emissions substan- sousht.

t/on.) tlaIly may "bank" their "credits" or fell Enforcement Decision Document/I_DD):
Ele,;_-odhdysis: A process that uses electri- them to other industries. Encal_sulatior_ A document that provides an explanation"
ca/ current applied to permeable mere- Thetreatmentofasbestce-containingmate- to the public of EPA's selection of the
branes to remove minerals from water, rlal with • liquid that covers the surface cleanup alternative at enforcement sites on
Often used to desa/inize salty or brackish with • protective coatingorembeds fibers theNational Priorities LisL Similar to a

in an adhesive matrix to prevent their re- Record of Decision.
water, lease into the air. "
EleOmstatic Precipitator (ESP): A device Enhanced- Inspection and Maintenance
that removes parC,c___te__from • gas stream Enclosure: Putting _n ah_ght' impenne- (1_/): An/mlm3ved automobile lmpeo
(smoke) after combustion occurs. The ESP able, permanent barrier around asbestos- t/on and maintenance program_ at
imparts an electrical charge to the particles, containing materials to prevent the release reducing automobile emissiom--that c'on-
causing them to adhere to metal plates of asbestus f'd_rs into the air. talus, at a minimum, more vehicle types
inside, the precipitator. Rapping on the Endangered Species: AnimaLs, birds, ftsh, and model years, tishter inspection, and
plates causes the particles to fall into a plants, or other living organisms threat- better management practices. It may also
hopper for disposal ened with extinction by man-made or include annual computerized or central-
Eligible Costs: The construction costs/or natural changes in their environment, ized inspectic_s, under-the-hood inspec-
waste-water treatment works upon which Requirements for declaring a species en- t/on-/or signs of tampering with pollution
EPA grants are based, dangered are contained in the Endangered control equipment, and increased

EMAP Data: Environmental monitoring Species Act. waiver cost.
data collected under the auspices of the Endangerment Assessment: A study to Enrichment: The addition of nutrients
En_talMonitoringandAsse_ment determine the nature and extent of con- (e.g., nitrogen, phcephorus, carbon corn-
Program. All EMAP data dutre the taminatlon at • site on the National Priori- pounds) from sewage e/fluent or agricul-

attribute of being of known ties List and the risks posed to public tural runoff to surface water, greatly in-
quality, having been collected in the health or the environment. EPA or the creases the growth potential/or algae and
context of explicit data quality objectives state conduct the study when • legal action other aquatic plants.
_) and a consistent quality assurance is to be taken to direct potentially responsi- Environment: The sum of all external

program, ble parties to dean up a site or pay for iL conditions affecting the life, development
An endangerment assessment supplement_ and survival of an organism.

Emergency (Chemical): A aituation created a remedial investigation. .
by an accidental release or spill of hazard-
ous chemicah that poses • threat to the Energy Recovery: Obtaining energy from
safety of workers, residents, the environ- waste through a variety of processes (e.g.,
ment, or property, combustion.)

Emergency Episode: (See: air pollution
episode.)
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Environmental Assessment: An environ- Estuary: _ o( interaction between Exploslve Limits: The amounta of vapor in
mental analysis prepared pursuant to the rivers and near.shore ocean waters, where the air th,3t [orm explosive mixtures; limits

.... Natimud Environmental Policy Act to tidal action and river flow mix J_eshand are expressed as lower and upper limit5
determine whether a federal acti_ would salt water. Such areas include bays, and give the range of vapor concentrations
si_/'wamtly affect the environm_t and mouths of rivers, salt marshes, and la- in air that will explode if an ignition

envu_nmm goons. These brackish water ecosystems source is present.thus require a more detailed " -
Lidin_/_tctstatenlertt, shelter _ feed marine life., birds, •lid

Environmental Audit: An independent as- wildlife. (See: wetlands.) pollutantExp°sure:presentTheamountina given°fen_tradiati°nor
_ment of the current status of a j_rty's Ethylene Dibromlde 0EDB}: A chemk:al that represents a potential health threat to
compliance with applicable enviromnental used as an •gricultural fumigant and in living orga_qisms.

requirementsorofaparty'aen_tal certain industrial processes. Extremely Expnsurelndicator:.Acharacteristicofthe
compliance polk_, practices,and controls, toxic and found to be • carcinob,en in

laboratory animals, ED6 has be_n barmed environment measured to provide ewi-
Env/mnmentallmpactStatement:Adocu- for most a_'ultural uses in the United dence of the occurrence or magnitude of a
merit required of federal agencies by the States. response indicator's exlx_ure to a chemical
Hational Environmental Policy Act for or biological stress.

si_Lrtcantly affecting the environment. A of water withco_centratimet Ofl_lant nfitri- E_4dion Procedure {rEP Toxic): Deter-
tool for decision making, it describes the ents causing excessive production of algae, mining toxicity by a procedure which
positive and negative effects of the under- (See: dystrophic lakes.) simulates leaching; if a certain concentra-tion of a toxic substance can be _e.ached
taking and cites alternative actions.

Eutrophication: The slow _ process iron a waste, that waste is considered
Envlronmentallndlcator. A measurement, during which • lake, estuary, of bay _-_,_:lous, i.e., "E P Toxic."
statistic or value that provides a proximate evolves into a bog or _ and eventually
gauge orevidence of the effects of environ- disappears. During the later stag_s of Extremely Hazardous Substances: Any of406 chemicals identified by EPA as toxic,mental management programs or of the eutrophication the water body is choked
state or condition of the environment, by abundant plant liSe due to higher levels and listed under SARA Title HI. The list is

of nutritive compounds such as nitrogen subject to periodic revision.
Environmental Response Team: EPA ex- and phosphonss. Human activities can
perts located in Edison, N.J., and Cmcin- accelerate the process.
nail, OH, who can provide around-the-c- F
lock technical assistance to EPA regional Evaporation Ponds:" Areas whe.m sewage
offices and states during all types of haz- sludge is dumped and dried. Fabric Filter. A cloth device that catche_

ardous waste site emergencies and spills of Evapotranspiration:The loss of water from dust particles from industrial emissiormhazardous substances.
the soil both by evaporation and by' tran- Facilities Plans: Plans and studies related

Epidemlology: Study of the clistribution of spiration from the plants gmw/n 8 in the to the construction of treatment work_
disease, or Qther health-related states and soil. necessary to comply with the Clean Water
events Jn human populations, as related to Act or RCRA. A facilities plan investigates
age,sex. occupation,ethnic, and economic Exceedance: V__u___gic_of the polhmmt needs and provides lnformatio_ co the
Status in order to identify and alleviate levels permitted by environmental pro- cost effectiveness of alternatives, a recom-
_beaILhproblems and promote better health, tection standards, mended plan, an environmental asse_-

Epilimnion: Upper waters of a thermally Exclusion: In the asbestos program, one of ment of the recommendations, and de-
several situations that permit a Local Edu- scriptions of the treatment works_ costs,

stratiF_.d lake subject to wind action, cation Agency (LEA) to delete one or more and a completion schedule.

Episode (Pollution): Anal rpoIIutioninci- of the items required by the Asbestc_ Facility .Emergency Coordinator. Repre-
dent in a given area caused by a concen- Hazard Emergency Response Act (AHER-

sentative of a facility covered by environ-
trafion of atmospheric pollutants under A), e.g., recordsof previous asbestosr_n-
meteorological conditions that may result pie collection and analysis may be used by mental law (e.g, a chemical plant) whoparticipates in the emergency reporting
in a significant inci'ease in illnesses or the accredited inspector in lieu of AHERA process with the Local Emergency Plan-
deaths. May aLso describe water pollution bulk sampling, ning Committee (LEPC).

events or hazardous material spills. Exclusionary Ordinance: Zoning that ex- Feasibility Study: 1. Analysis of the practi-
Equilibrium: In relation to radiation, the cludes classes of persons or businesses cability of a proposal; e.g., a description
state at which the radioactivity of consecu- from a particular neighborhood or area. and analysis of potential cleanup alterna-tive elements within a radioactive series is
neither increasing nor decreasing. Exempt Solvent: Speci/'_ organic corn- rives for a site such as one on the National

pounds not subject to requirements of Priorities List. The feasibility study usually
Equivalent Method: Any method of sam- regulation because are deemed by EPA to recommends selection of a cost-effective
piing and analyzing for air pollution which be of neglig_le photochemical reactivity, alternative. It usually starts as soon as the

remedial investigation is underway; to-
,has been demonstrated to the EPA Admln- Exempted Aquifer. Underground bodies 8ether, they are commonly referred to as
btrator's satisfaction to be, under specific of water defined in the Undergroundconditions, an acceptable alternative to the "RI/FS'. 2. A small-scale investigation
normally used reference methods. Injection Control program as aquifers that of a problem to ascertain whether a pro.

are potential sourc_ of drinking water posed research approach is likely to pro.
Erosion: The wearing away of land surface though not being used as such, and'thus vide useful data.
by wind or water, intensified by land-clea- exempted from regulations barring under-
ring practices related to farming, residen, ground injection Letivities. Fecal Coliform Bacteria: Bacteria found in

the intestinal tracts of mammals. Their

ing,tislOrorindustriallogging.development, road build- Exotic Specieg. A species that is not indig- presence in water or sludge is an indicator
enous to a _ of pollution and possible contamination by
Experimental Use Permit:. Obtained by pathogens.
manufacturers [or testing new pesticides or
uses of thereof whenever they conduct
experimental field studies to support regis-
tration on I0 acres or more on land or one

acre or more of w-ater. . _,s,,.._-_ .
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Federal Implementation Plan: Under Floor Sweep: Capture of heavier-than-air Formaldehyde: A colorless, pungent, and
currentlaw,a federallyimplementedplan Basesthatcollectatfloorlevel irritating8as,CH20, used chieflyas a

to achieve attainment of air quality stan- Flow Rate: The rate, expressed in gallons- disinfectant and preservative and in syn-dards, used when a state is unable to thesizlng othier compmmds like resins.
or liters-per-hour, at which a fluid escapes

develop an adequate plan. from a hole or fissure in a tank. Such Formulation: The substances comprising
]Feedlot: A confined area for the controlled measurements are also made of liquid all active and inert ingredients in a pesti-
feeding of animals. Tends to cos_entrate waste, effluent, and surface water move- cide.

larga amounts of animal waste that cannot ment. Fresh Water. Water that generally corttains
be absorbed by the solland,hence,may' be Flowmeber, A gauge indicating the velocity less than l_00 millisrams-per-liter of dis-

to nearby streams or lakes by of wastewater moving through a treatment soivedsolid&

I-,in/all runoff, plant or of any liquid moving through Friable Asbestos: Any materlal containing
r-zn: A type of wetland that accumulates various industrial processes, more than one percent asbestos, and that
_eaogtsdeposits. Fens are less ac/dic than

derivin 8 most of their water from Flue Gas Desulfurization: A technolosy can be crumbled or reduced to powder by
that employs a sorbent, usually lime or hand pressure. (May include previously

IFoundwater rich in calcium and magne- limestone, to remove sulfur dioxide from nort-fr_ble material which becomes broken

•hun.lSee_wee,_d_-_.........-_--- thegases produced by burning fossilfuel_ or damagad by _ force.__

FlFRA Pesticide InKredlent: An insredient Flue gas des_tion is current state-of- Friable: Capable of being o.tm_led, ptd-
of a pesticide that must be registered with the art technology for major SO_ emitters, verizedv or reduced to powder by hand
EPA under the Federal Insecticide, fungi- like power plants.
tide, and Rodenticide Act. Products mak. pressure.
ing pesticide c_;_ms mat register under Hue Gas: The air coming out of a chimneyafter combustion in the burner it is vent- Fuel Economy Standard: The Corporate

HFRA and may be sub_.ct to labelln 8 and inS- It can include nitrogen oxides, carbon Averase Fuel Economy Standard (C.AFE)
use requlrement_ oxides, water vapor, sulfur oxides, patti- effective in 1978. It enhanced the natiooal
F/lllng_ Depositing dirt, mud or other des and many chemical [_llutant_ fuel conservation effort imposing a miles-
materials into aquatic areas to create more per-sallon floor for motor veh____i___
dry land, usually for agricultural or com- Fluidlzed Bed Incinerator. An incinerator
mercia] development p_, often with that uses a bed of hot sand or other granu- Fugitive Emlaslons: _ns not caught

far material to transfer heat directly to by a capture system.
• ndrmus ecological consequence& waste. Used mainly for destroying munici- Fume: T'my particles trapped in vapor in a

Falter Strip: Strip or area of vesetation pal sludse. 8as stream.
used for removing sediment, organic mat-
ter, and other pollutants from runoff and Flume:. A natural or man-made channel Fumigant: A pesticide Val_iZed to kill

that diverts water, pests. Used in buildinss and sreenhouses.waste water.

Filtration: k treatment proce_, under the Fluorides: Gaseous, solid, or dissolved Functional Equivalent: Term used to
ce_tmlo/q,,_l;_ed operators, for removing compounds co_taining fluorine that result descn'be EPA's decision-making process

from industrial processes. Excessive and its relationship to the environmem_
solid (particulate) matter lrom water by amounts in food can lead to fluorosis, s_vlew conducted under the National
means of po_-ous media such as sand or a
man-made filter;, often used to remove Fluorocarbons (FCs): Any of a number of F.n_ Policy Act (NI_A). A
particle, that containingpathogens, organic compmmds _ to hydrocar- review is consldered _mctioo_y equiva-lent when it addresses the substantive

bous in which one or more hydrogen
Financial Assurance for Closure: Docuo atoms are replaced by fluorine. Once used componen..ts of • NEPA m_,v.
mentation or proof that an owner of opera- in the United Stat_ as • propellant for Fungi: (Singular:. Fungus) Molds, mildews,tot of a/acility such as • landFRl or other

waste repository is capable of paying the domestic aerosols, _ are now found yeasts, mushrooms, and puf/balis, agroup
projected costs of closing the facility and mainly in coolants some industrial organisms lacking in chlorophyll (Le., are
monitoring it afterwards as provided in processes. F.Cs containing chlorine are not photosynthetic) and which are usually
RCRA reguJations, called r.h]orofluorocarbons (CFC.s). They non.mobile, fi!a,nentous, andmulticeUular.

are believed to be modifying the ozone Some grow in soil, others •ttach them-
Finding of No Sisnlficant Impact: A layer in the stratosphere, thereby allowing selves to decaying trees and other plants
document prepared by a federal agency more harmful solar radiation to reach the whence they obtain nutrients. Some are
showing why a proposed action would not Earth's su_ace, pathosen.s, others stabilize sewage and

have a significant impact on the environ- Flush: 1. To open a cold-water tap to clear digest composted waste.
meat and thus would not require prepara, out all the water which may have been Fungicide: Pesticides which are used totion of an Environmental Impact State-
ment. An FNSI is based on the results of sitting for a long time in the pipes. In new control, deter, or destroy funsL
an environmental asse_ment, homes, to flush a system means to send

larse volumes of water gushin 8 through Funslstat: A chemical that keeps hmgi
FLrst Draw:. The water that comes out the unused pipes to remove loose particles from 8rowing.
wl_.n a tap is first opened, likely to have of solder and flux. 2. To force iarga Furrow Irrigation: Irrigation method in
the highest level of lead contamination amounts of water through liquid to clean which water travels through the field by
from plumbing materials, out pipii_g or tubing, storage or process means of small channels between each row
Flare: A control device that burns br.,=.rd, tanks, or Stoups of rows.

ous materials to prevent their release into Fly Ash: Non-combustible residual patti- Future Liability:. Refers to potentially
the environment; may operate continuous, ties expelled by flue 8as. responsible parties' obligations to pay for

ly or intermittently, usually on top a stack FogsinlF Applyin 8 • pesticide by rapidly additional response activities beyond those
Flec: A clump of solids fomsed in sewage heating the liquid chemical so that it forms specified in the Record of Decision or
by biological or chemical action, very free droplets that resemble smoke or Consent Decree.

fo 8. Used to destroy mosquitoes, black
Flocculatlon: Process by which clumps of flies, and similar pests.
solids in water or sewage aggresate
through biological or chemical action so Food Chain: A sequence of organisms,
they can be separated .from water or sew- each of which uses the next, lower member
age. of the sequence as a food source.
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G Granular Activated Cation Treatment: A Half-LHe: 1. The time requiset for a pof
fdterin 8 system often used in small water lutant to lose half its affect on the envi-

Game Fsslc Species llke trout, salmon, or systems and individual homes to remove _t. For example, the blochemkal
bass, caught for sport. Many of them show organics. GAC can be highly effective in half-Ilia of DDT in the en_t b 15
smm sensitivity to environmental change _ elevated levels of radon from years of Radium. 1,580 years. 2. The time
than "rough" fish. water, required for half of the atoms of • rad/mc-

t/ve element to underso seH_utaben
Animal and vegetable waste Gnumed Watery: Natural or ¢¢_m_ucted

or decay.3. The time required /or the
resulting/tom the handling, storage, sale, w_tem0urse or outlet that is shaped or elimination of one _ a total dine Irmn
preparation, cooking, and serving of foods, graded and established in suitable vegeta- the body.

tion for the disposal of runoff water
Ca= Chromto_praph/Mass Spectrometeg:
Highly sophisticated ins_t that iden- outermic_ Halon: B,c,_dne-containin S compomu/s

with IonS atmospheric lltetlmes whore
the molec'.dar compositio_ and con- Gray Water. Donlest_ wastewater _ breakdown /n the stra_phere causescenl_tJ_s d various chemicals in water posed of wash warm" from kitchen, bath-

and soil samples, room, and laundry sinks, tubs, and wash- depletion of ozone. Halons are usedin fire-

Gas_scafimu Conven_on of mild material ers.

such as coal into a gas foruseas a fuel. G_nhouse l_fect:The_ of the-_- Hammermil_-A high-=peedmach_ that
Earth's atmosphere attributed to a buJki-up -" uses _ and cuttecs to crush,

Gasoline Volatility:. The property of gaso- of carbon dioxide or other Bases; some chip, or shred so_d_ waste.
line whereby it evaporates into a vapor, scientists think that this b_d-up allows Hard Water. Alkaline water contain_ dis-
Gas°line v=por is a v°latile orsanJc corn" the sun's rays to heat the Earth, while in- solved salts that tnterfene with mine indus-
pound, fra-red radiation makes the a_ trial processes and prevent soap from
General Permit: A permit applicable to a opaque to a cotmterbalmu:ing _ of heat. sudsinS.

class or catesory c_discharSm_ Grinder Pump: A mechanical device that Hauler. Garbage collection coaq)amy that
General Reporting Facility:. A facility shreds solids and raises sewage to a higher ohm _ refuse removal service;
havingor,e ormore b*-_.rdous chemicals elevation through pressure sewet_ many also wm also collect vecyclables.
above the 10,000 pound threshold for
planning quantities. Such [a_tities must Ground Cover:. Plants grown to keep so]/ Hazard Communication Slmnd,tzd: An

f_e IvlSDSand emersency inventory infor- from eroding. OSHA regulation that requires
marion with the SERC and _ and local Ground Water:.The Supply of fresh Water manufacturers, suppliers, and _ to• asseu the hazards of the chemicah that
rue departments, found beneath the Earth's surface, usually

Gene_-ator. 1. A facility or mobile source in aquifers, which supply wells and they make, supply, of/mport_ and to in-form employer,,customen, andwoda_
springs. Because ground water is a major of these hazards through _ sheets.

that emits pollutants into the air or releases source of drinking water, there is growing
hazardous waste into water or soil. 2. Any concern over contamination from leachin 8 Hazardous Air Pollutants: Air pollutantsperu_ by site, whose act or process pro-
duces _gulated medical waste or whose agricultural or industrial pollutants or which ave not covered by ambient mr
act first causes such waste to become leaking underground storage tanks, quality standards but which, as defined in

the Clean Air Act, may reasonably be
subject to regulation. In a case where Ground-TVater Di_harge:Ground water expected to cause or contribute to trreverr,-
more than one person (e.g., doctors with entering near coastal waters which has ible illness or death. Such pollutants in-
separate medical practices) is located in the been contaminated by iandFdl leachate, dude asbestos, beryllium, mercury, ben-
same building, each business entity is a deep well in_-ction of bJ-a_'dous wastes, zene, coke oven emissions, radionudides,
separate generator, septic tanks, etc. and vinyl chloride.

Genetic Ensineen'n _ A process of insert. Gully Erosion: Severe erosion in which Hazardoi_s Chemical: An EPA designation
ins new genet/c information into existing . trenches are cut to a depth greater than 30 for any hazardous material requ/ring an
cells in order to modify any organism lor centimeters (a foot). Generally, ditches MSDSunderOSHA'sl-r_-ardCommunka-
the _ of changing one o/its charac- deep enough to cross with farm equipment tion Standard. Such substances are capable
teristics, are considered gullies, of producing Fu-es and explosions or ad-
Geographic Information System (GIg}: A verse health effects like cancer and derma-
computer system designed for storing, titis.I__a-_J,rdouschemicabaredistincthom
manipulating, analyzing, and displaying H hazardous w_ste.(See: Hazardous Waste.)

data in a geographic context. Habitat:. The place where a population Hazardous Rankin 8 System: The principle
Germicide: Any compound that kills dis- (e.g., human, animal, plant, microorgan- screening tool used by EPA to evaluate
ease-causing microorganisms, ism) fives and its surr0unding_, both living risks to public health and the environment

Glowba_ A polyethylene or polyvinyl and non-living._ _ associated with abandoned or _
chloride bag-like enclosure affixed around Habitat Indicator. A physical attribute of hazardous waste sites. The HRS calculatesascorebasedonthePotentialc4hazanlous
an ksbestos-containingsource(mostoften theenvironmentmeasured tocharacterize substancessptladlngfrom thesiteth_
thermal system insulation) permitting the conditions necessary to support an organ- the air, surface water, or ground water,
material to be removed while minimizing ism, Populatiot% of community in the and on other factors such as density and
release of airborne fibers in the surround- absenceof Pollutants, e.g., salinity of estu_- proximity of human population. This score
ins atmosphere, me waters or substrate type in streams or is the primary factor in deciding ff the site
Grain Loading: The rate at which particles lakes. should be on the National Priorities L/st

are emitted from a pollution source. Mea- end, if so, what ranking it should have
surement is made by the number of grains compared to other sites on the list.
per cubic foot of gas emitted.
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Hazardous Substance: I. Any material that High-Denslty Polyethylene: A material I
poses a threat to human health and]or the used to make plastic bottles and other
envirmmm_t. Typical b=7=,dous substances products that produces toxic fumes when Identification Code or EPA I.D. Number.
are toxic, corrosive, ignitable, explosive, or burned. The unique code assigned to each genera.

tor, transporter, and treatment, storage, or
chemically reactive. 2. Any substance des- High-Level Radioactive Waste (HLW): disposal facility by regtdatin 8 •gencies to
|_utted by EPA to be reported if • desi 8- Waste generated in core/uel of a nuclear facilitate identificatio_ and tracking ofhated quantity of the substance is spaled
/11the waters o/the United States or if reactor, found at nuclear rea_o/_ o_ by chemicals or l'_7_rdous waste.
c_mwise released into the env/mnment, nudcar fuel reproressin_ is • _ious

threat to anyone who comes near the I_table: Capable of bumir_ or caus_ •
Hazardous Waste: By-productsofsociety waste'without shleldin& (See: low,4evel rue.

that can pose a substantial or potential radioactive waste.) Immediately Dangerous to Life andhazard to human health or the environ-
High-Level Nuclear Waste Facility:. Plant Health (IDLED: The maximum level to

ment when improperly managed. Possess- designed to handle disposal of used nucle_ which a healthy individual _m be exposedes at lea_t one of/our characteristics (ignit-
ability, corrmivity, reactivity, or toxicity), ar fuel. high-level radioactive waste, and to • chemical for 30 minutes and escape

plutonium waste, without suffering irrevers_le health effects
or appears on special EPA lists. or impairing symptoms. Used as a "level of

Holding Pond: A l_ond or reservoir, usual- _c_tcem." (See: level of concern.)
Hazardous Waste Lanch_d_ An-'l_eavated ly made of earth, bmlt_t_pe_ne_:_ ,
or engineered site where ba-_rdous waste runoff. Impoundment: A body of water or sludge
is deposited and covered. confined by a. dam, dike, floodgate, or

Amdysig l_socedures used to (I) Homeowner Water System: Any water other barrier.
system which supplies piped water to a

identify potential sources of release of single residence, Incident Command Post: A facility located_-ardous materials from fixed facil/ties or
at a safe distance from an emergency site,

transportation accidents; (2) determine the Homogeneous Area: In •ccordance with where the incident commander, key stall,
vulnerability of a 8eographicel area to a Ar,bestes Hazard and Emergency Res_ and technical representatives can make
release of hazardous materials; and O) Act (AHERA) definitions, an area of sur- decisions and deploy emergency manpow-
compare hazards to determine which facing materials, thermal surface insula- er and equipment.present greater or lesser risks to a commu- tion, or miscellaneous material that is
nit},, uniform in color and textta_ Incident Command System (ICS): The

• organ/zational arrangement wherein one
Identlflcatlon: Providing in/or- Hood Capture Efficiency: Ratio of the person, normally the Fire Chief of the

mation on which facilities have extremely emissions captured by • hood and directed impacted distt/ct, is in charge of an inte-
b---rdous substances, what those chemi- into a control or disposal device, exp_
cab are, how much there is at each facility, as a percent of all emissions, grated, comprehensive emergeggy reslxa_
how the chemicals are stored, and whether organization and the emergency incident
they are used at high temperature. Bust: 1. In genetics, the organism, typically site, backed by an Emergency Operations

a bacterium, into which a Eerie from anoth- Center staff with _o information,
Health As .t_ttment: An evaluation of er organismis transplanted. 2. In m_icine, and advice.

• vatlable data on existin 8 or potential risks an animalinfected or parasitized by anoth- Incineration: A treatment tedu_____,_y •
to human health posed by a Superftmd er organism, involving destruction of waste by con-site. The Agency for Toxic Substances and
Disease Registry (ATSDR) of the Depart- Household Waste (Domestic Waste): Solid trolled burning at high temperatures , e.g.,
ment of Health and Human Services waste, composed of garbage and rubbish, bummg sludge to remove the water and
(DHHS) is required to perform such an which normally originated in a private reduce th_ remaining residues to • Is/e,
assessment at every site on the National home or apartment house. Domestic waste non-burnable ash that can be dispmed of
Priorities List. may contain a significant amount of toxic safely on land, in some waters, or in tin-

or hazardous waste, dergmtmd locations.
Heat Island Effect: A "dome" of elevated
temperatures over an urban area caused by Hydraulic Gradient: In genera], the direc- Incineration at Sea: Disposal of waste by
structural and pavement heat fluxe_, and tion of groundwater flow due to changes burning at sea on specially-designed incin-
pollutant embsions, in the depth of the water table, erator ships.

Hear 7 Metals: Metallic elements with high Hydrocarbons (HC): Chemical com- Incinerator. A furnace for burning waste
atomic weights, e.g., mercury, chromium, pounds that consbt entirely of carbon and under controlled conditions.
cadmium, arsenic, and lead; can damage hydrogen. Incompatible Waste: A waste unsuitable
living things at low concentrations and Hydrogen Sulfide (HS): Gas emitted for mixing with another waste or material
tend to accumulate in the food chain, during organic decomposition. Also a by- because it may react to form a bayard.

product of oil rel_u_ngand bumln& Smells
Heptachlor. An insecticide that was Indicator: In biology, an organism, species,
banned on some food products in 1975 and like rotten eggs and, in heavy concentra- or community whose characteristics show
all of them 1978. It was allowed for use in t/on, can kill or cause illness.

the presence of specificenvironmental
seed treatment until 1983. More recently it HydrogeoloEy: The geology of ground conditions, 8ood or bad.

was found in milk and other dairy prod- water, with particular emphasis on the Indirect Di_:harEe: Introduction of pollut-ucts in Arkansas and Missouri where dairy chemistry and movement of water.
cattle were illegally fed treated seed. ants from a non-dom_tic source into a

Hydrology: The science dealing with. the publicly owned waste-treatment system.
Herbicide: A chemical pesticide designed properties, distribution, and circulation of Indirect dischargers can be commercial or
to control or destroy plants, weeds, or water, industrial facilities whose wastes enter

g_' Hypolimnion: Bottom water_ of a thermal- local sewers.
Herbivore: An animal that feeds on plants, iy stratified lake., The hypolimnion of a Indoor _ The breathing air inside •

Heterotrophic Organisms: Species that are eutrophic lake b usually low or lacking in habitable structure or conveyance.
dependent on organic matter for food. oxygen. Indoor Air Pollution: Chemical,physical;

or biological contaminants in indoor air.
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Indoor Climate: Teml_"atuure, humidity, Injection Well: A well into which fluids Interstate Commeme Ctatme: A clause of
lighting, and noise levels in.ahabitable are in_cted for purposes such as waste the U_. _ which reser_ to the
structure or conveyance. Indoor climate disposal, impmvin 8 the recovery of crude federal 8overnment the right to regulate

• can affect indoor air pollution, oil, or solution _ the conduct of businessacross state lines.

Industrial Pollution Prevention: Combi- Injection Zone: A geologkal formatiot_ Under this clause, for example, the U.S.
Supreme Court has ruled that states may

nation of industrial source reductkm and receivin 8 fluids through a well not inequitably restrict the disposal out.4_-
chemical use substitution Innovative Tedmolosies: New or Invert- "state wastes in their _isdictions.

Industrial Som_ Reduction: Practices that tire methods to treat effectively hazardous Interstate Waters: Waters that flow across

seduce the amount of any hazardous sub- waste and reduce risks to human health or form part of state or international boun-
stance, lX_lutant, or contaminant entering and the environment, darle=, e.g., the Great lakes, the _ft._issip.
any waste stream of otherwise released Inoculum: 1. Bacterium placed in compost pi River, or coastal waters.into the environment;Also reducesthe
threat to public health and the environ- to start biological actio_ 2. A medium Interstitial Mo-itoriJNF The co_tlnuous
mint associated with such releases. Term containing organisms that is introduced mu-veUlanceof thespace betweenthe walls

Inchtdesequipmentof technoloSymodifi- intoculturesor livingorganisus, of an und_ storagetank.

lmpmvem_t=in _ mainte- ofmlneralortgin,notofbaicallycarb=t
nan_ trakdng or inventory control, structure. Toxic SubstancesControl Act.

Industrial Wute: Unwanted I_terials lnsecficide:Apesticidecompoundspecifi- lnversion: A iayer of warm air preventing
from an industrial operati_t; may be fiq- cally used to kill or prevent the _-owth of the rise of cooling air and pollutants

sludge, solid, or hazardous waste. _ trapped beneath it. Can cause an air poilu-
Inert Ingredient: Pesticide components Inspection and Maintenance 0fl_: 1. tion episode.

such as solvents, carriers, clients,and Activities to assure that vehicles" emis- Ion: An electrically charged atom that can
audactants that are not active against _troh work properly. 2. Also ap. be drawn from waste water durin 8 electro.
target pests. Not all inert insmdients are plies to wastewatef treatment plants and dialysis.
innocuous, other an_potlufion facilities and processes.

Ion Exchan_ Treatment: A common wa-
Inertial Separator. A device that uses lnstream U_ Water use taking place ter-so(tening method often found on a
centr_al force to separate waste patti- within a stream channel, e.g., hydro.elec- hu'se scale at water pm'ification plants that

, ties. " • tric power generation, navigation, water remove some organk_ and radium by
Infectious Agent: Any organ/sin, such as quality improvement, fL_h propag.ation, •dding calcium oxide or calcium hydrox-
a virus or bacterium, that is pathogenic recreation, ide to increase the ph to • level whege the
and capable of being communicated by In-Situ Stripping: Treatment system that metals will precipitate out.
invui_ and multiplication in body tie- remove or "strips" volatile orsanic com- Ionization Chamber. A device that inca-
sues. - pounds from contaminated 8round or sores the intensityof_dzing radiation.
Infections Wa=te: Hazardous waste with surface water by forcin 8 an airstream

through the water and causing the corn- Ionlzin 8 Radiation: 17atdlatkm that can
infectious character/•tics, i.,wAuding: con- pounds to evaporate, strip electrons from atoms, _ alpha, beta,taminated animal waste; human blcod and
blood products; isolation waste, pathologi- Integrated Pest Management 0PM): A and gamma radiation.
cal waste; and discarded sharps (needles, mixture of chemical and other, non-pestici- Irradiated Food: Food subject "to brief
scalpels or broken medical instrunm_ts.) de, methods to control pests, radioactivity, usually gamma rays, to kill

insects,bacteria,andmold,andto permit
Infiltration: 1. The penetration of water Integrated Waste Management: Using a storase.withou t refrigerati_"
through the ground surface into sub.sur- variety of practices to handle municipal
face soil or the penetration of water from solid waste; can include source reduction, " lrradiatlon:Expmuretoradlationofw•ve-
the soil into sewer or other pipes through recyclin 8. incineration, and landFdling. :lengths shorter than those of visible light

defective joints, connections, or manhole Interceptor Sewers: Large sewer lines that, "(samma, x-ray, or ultraviolet), for medicalwalls. Z The technique of applying large purposes, to sterilize milk or other food-
volumes of waste water to land to pene- in a combined system, control the flow of stuffs, or to induce polymerizat_ of
trate the surface and Percolate through the sewage to the treatment plant. In • storm, monomers or vulcanization of rubber.
underlying soil (See: percolation.) they allow some of the sewage to flow

directly into a receiving stream, thus keep- Irrigation: Applyin 8 water or wastew•ter
Infiltration Rate: The quantity of water in8 it from overflowin 8 onto the streets, to land m to supply the water and
than can enter the soil in a specified time Also used in separate systems to collect the nutrient needs of plants.

interval, flows from main and trunk sewm and IrrtsationEfflcleney:Theamountofwster
hd'low: Entry of extraneous rain water into canT them to treatment poLnts. _ in the _o1_ s-oo_ zone _ to

-a sewer system from sources other than Interim O?erm[t) Status: Period dur/n8 the amount of/rr/gatkm water applk.d.

inf'dtration, such as basement drains, man- which treatment, storage and dJspor.al IrriKation Rehzm Flow:. Surface and sub-
holes, storm drains, and street washing, facilities coming under RCRA in 1980 are surface water which leaves the field fol-
Influent:. Water, wastewater0 or other temporarily permitted to operate while

awaiting • permanent permit. Permits lowing application of irrisation water.
liquid flowin 8 into a reservoir, basin, or issued under these circumstances.are usu- Irritant: A substance that can cause irr/ta-
treatment plant, ally called "Part A" or "Part B" penni_, tion of the skin, eyes, or respiratory eye-

Information File: In the Supedund pro- Interstate Carrier Water Supply: A murce tern. Effects may be acute from • single
gram, • Fde that contains accurate, up-to-d- of water for drinkingand _mltmy me on high level exposure, or chronic from re-ate documents on • Supedund site. The
Fde is usually located in a public buildin_ planes, buses, trains, and ships operating pc•ted low-level expmures to such corn-in more than one state. These sources are pounds as chlorine, nitrogen dioxide, =nd

nitric acid.
(school, library, or city hall) convenient for federally resulated.local residents.
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Isotope: A variation of an element that has kinds of envmtal dest_datim_ such Liner. 1. A relatively impermeable barrier
the san_ atomic number of protons but a as forest fragmentat/mt, designed to keep Icachate inside a landfill

Liner materials include plastic and dense
different weisht because of the number of Large Quantity Generator. Person o_ clay. 2. An insert or sleeve for sewer pipes
neutrom. Various isotopes of the same fa_lity 8enerating more than 2200 pounds to prevent leakage or infiltration.
element may have d/f&rent rad/oactive of b--2rdous waste per month. Such sen-
behaviors, some are hishly unstable., erators produce about 90 percent of the Lipid Solubillty:The maximum concentra-

mtion's hazardous waste, and are subject tion of a chemical that will dissolve in fatty
to all RCRA requirement& substances. Lipid soluble substances are

Lateral .Sewers: Pipes that run under city insoluble in water. They will very selec-
K streets and receive the sewage from homes tively disperse through the environment

and businesses, as opposed to domestic via uptake in living tissue.
Kant: A geologic formation of irresular feeders and main trunk lines. Liquefaction: Changing a solid into a
limestone deposits with sinks, under- liquid.
sround streams, and caverns. LC30fl.,etiud Concentration: Median level

concentration, a standard measure of Liquid Injection Incinerator. Conunordy
__ Kinetic Rate Coefficient: A number that to0cicity.-Ib@dishow much of a qubstance "--_ ____._, _. __ .L_L_J.___._._ high pressure to

the rate at which a water constit- needed to kill half of a 8roup of experi- prepare liquid wastes for mcirm'ation
uentauchasa blochemical oxygen demand mental organisms in a given time. (See: breaking then3 up into tiny droplets to
or dissolved oxygen rises or falls. LD50.) allow easier combustion.

LD 50/Lethal Dose:. The dose of a tonal_'_nt List: Shorthand term for EPA list of violat-

L that will kill 50 percent of the test organ- ins facilities or firms debarred from obtain-
isms within a designated period. The lower inS 8overnment contracts because they

Lasoon: 1.A shallow pond where sunlisht, the LD 50, the more toxic the compound, violated certain sections of the Clean Air

bacterial action, and oxysen work to purify by The OL_sceof Enforeement and Compli-wastewater; also used/or storage of waste- Leachate: Water that collects contaminants or Clean Water Acts. The list is maintained
water or spent nuclear fuel rods. 2. Shal- as it trickles throush wastes, pesticides or
low body of water, often separated from [ertifizers. Leaching may occur in farming ance ]_3nitorin S.
the sea by coral reefsor sandba_, areas, feedlots, and landFdls, and may Listed Waste:.Wastes listed as hazardous

result in hazardous substances ente/_g under RCRA but which have not been
Land Application: Discharse of wastewa- surface water, srotmd water, of soiL subjected to the Toxic Characteristics List-

ter c_to the Sround/or treatment or reuse. Leachate Collection System: A system that ing Process because the "dangers they
(See: irrigation.) Bathers leachate and pumps it to the sur- present are considered sel/-evident.
Land Ban: Pha_ng out of land disposal of lace for treatment. Litter. The ldghly visible portion of solid

waste carelessly discarded outside the
most untreated hazardouswastes, as man- Le-_e__h_s:The process by which mluble resular garbage and trash collecti_ and
dated by the 1984 RCRA amendments, constituents are dissolved and /_dtefed disposal system.
Land. l:annlak (of wute): A disl,mal through the soll by a percofaeng flu/d.
process in which hazardous waste deposit- (See:. leachate.) Local Education AKency (LEA): In the

asbestos prosram, an educational agency at
edbymicrobes.°nor in the soil is dograded naturally Lead (Pb): A heavy metal that is hazard- the local level that exists primarily to

ous to health if breathed or swallowed. Ita operate schools or to contract for educa-
LandFdls: 1.Sanitary landf'dls are disposal use in gasoline, paints, and plumbing tional services, includin 8 primary and
sites /or non-hazardous solid wastes compounds has been sharply restricted or secondary public and private schools. A
spread inlayers, compacted to thesmallast eUminated by (ederal laws and resulatkms, alngle, unaffiliated school can be consid-
practical volume, and covered by material (See:heavy metals.) ered an LEA for AHERA purposes.applied at the end of each operating day.
2. Secure chemical landFdls are disposal Level of Concern 0LOC'): The cortcentra- Local Emersency Plannin 8 Committee
sites for l_,_,_ous waste, selected and tion! in air of an extremely hazardous (LEPC): A committee appointed by the
designe_l to minimize the chance of release substance above which there may be serio state emergency response commission, as
of hazardous substances into the environ- ous immediate health effects to anyone required by SARA Title HI, to formulate a

to it for short Periods Lift: In a
menL comprehensive emersoncy plan for its

sanitary land fiJl, a compacted layer of solid jurisdiction,
Landscape: The traits, patterns, and struc- waste and the top layer of cover material
tune o( a specific geographic area, includ- Low NO" Bumen: One of several combm-
inS its biological composition, its physical Liftin S Station: (See:. pumpin S station.) tion technologies used to reduce emissions
enviro_t, and its anthroposenk or Limestone Scrubbing: Use of a limestone of l_trogen Oxides (NO'.)

social patterns. An area where interacting and water solution to remove gaseous Low-Level kadi0active Waste (LLRW):
ecosystems are grouped and repeated in stack-pipe sul/ur before it reaches the Wastes lezs b_-J.edous than most of those

s".m_ilarform. atmosphere, associated with nuclear reactor; 8enerated
Landscape Characterization: _ta- Limited Desradation: An environmental by hospitals, research laboratories, and
tion of the traits and patterns of the essen- policy Permitting some dogradation of certain industries. The Department of
tial elements of the landscape, natural systems but terminating at a level Energy, Nuclear Regulatory Commission,

Landscape Ecolosy: The study of the well beneath an established hea/th atan- and EPA share responsibilities for mana 8-
distribution patterns of communities and dard. ins them. (See: high-level radioactive

ecosystems, the ecological processes that Limiting Factor. A condition whose ab- wastes.)
affect those patterns, and chanses in pat- sence or excessive concentration, is incom- Lower Explosive Umit (LEL):Theconcen-
tern and process over time. patible with the needs or tolerance of a tration of a compound in air below which

Landscape Indicator. A measurement of species or population and which may have the mixture will not catch ea fire.
the landscape, calculated from mapped or a negative influence on their ability to
remotely sensed data, used to describe thrive, survive.

spatial patterns of land use and land cover Limnolosy: The study of the physical,
across a 8eosraphlc area. Landscape indi- chen_, hydrolosical, and biological
cators may be useful as measures of certain aspects of fresh water bodies.
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Lowest Achievable I:_,-.;sslon Rate: Under Manufacture Ponaulatiom A list et sub- Medical Surveillance: A periodic compte-
the Clean Air Act, the rate d _ •sta_ orcompee_ partsasdescn'bedby hensivereviewdawork_sheal_status;
thatreflects(a)themoststringent_ themakerd • coating,pesticide,orother acceptableelementsofsuch
Im_ationintheimplementati_pland prod.ctcontains_ orothersub-programarelistedinthe_tiooal
anystatek)rsu_ murceunlesstheowner stances. Safetyand HealthA_tic_ stan_
or operator demonstrates such limitations dards for asbestos.
are not achievable; or (b) the most stt_ Marine Sanitation Device: Any equip-
_qmtemissions limRation achieved in prac- merit or proce_ installed on board a vessel Medical Was_ _ ml_ wute generated
_,w_isa_'es_'inse_Apto- toreceb_retah_treat,ordischar_sew- Inthediasnmis,tn_tment,_immunlza.
posed new or modified som_ may not abe" tion °f human belnSsor anima_ In =e"

sourcestandards,, accumulateappreciablepeat deposits
is dominated by herbaceous vegetation, hazardous waste Identifiedorlistedunder
Marshesmay beeitherfreshor saltwater, 40 CFR Part 261 or any househaM wasteas

dermed in 40 C_ Sab-sect_ 261.4 (b)O)).
M tidal or ,en-ed_ (Se_ wetlands.)

Mel_-ury: A heavy metal that can accumu-
1_[k: .f_pmtten: Use of_t0_ Material Calt.Seq: In the asbestos pro- latein theenvitonment andis hiSldyt_ci c
separateferrousmaterials_ mixed-_-_.._,_._----_tlonofmaterlalslntoifbreathedor sw_ heavy
mm_pal waste stream, thermal surhang insulation, surf•ring metals.)material,andmiscellanea= material.

Metabolltes: _ny substances produced by
MandatmyRecydh_Pr°sramswhkhby MaterlalsRecovesyFaciHty:.Ahtcilitythat biological proce_, such as timee fromlaw require comtmm_ to separate trash m
thatmine or allrecyclablematerialsare. processesresidentiallycollectedmixed
recovered for recycling rather than goln 8 recyclables into new products available/or pesticides.
to _ market. Methane: A a_rless, not_poiscmo_ flam-

mable gas created by anaeroblc decomposi-
Manual Sq,aratlon: Handsoctingofmyd- Material Type b _r.ati_ of suspect tionof orSankcompounds. •
able or compost•bee materialsinwaste, material by its a_Hk: use or al_Ikatiot%

e.g_ pipe insulation, rrrept_Frr_ and _ Method 18: An EPA test method which
Major Mo&_flcation: This term Jsused to tile.
derme_ of _ mtiom_ _ d,_matoOa#hic_:hnkzw tothe concentration of volatile or-

d emissions with respect to _ Material Safety Data Sheet (MSDS): A 8anic compounds in It _ stream.
vention d SiSnLrgant Deteriotatinn and compilation of information requir_ under
New Sous_ Review under the Clean Air the C6HA Communication Standard o_ Method 24: An EPA reference method to
Act. the klenttty of !--,_ ,'dora chevt_,!¢, health, determine derttlty, water cm_te_t tnd total

andphysicalhazards,exposuretimi=,and volatilecontent(waterandVOC)of mat-
Major Stationary Sotmces: Term used to precautiom. Section 311 of SARA requir_
detmmtns the applicability of Prevention /aciUties to submit l_b-'DSsunder certain
ofSisnHicant Deteti_tiort and new _ _ Method 2S: An EPA re(enmee method to
tegulattem. In • nmattain_t area.any detenn_ the VOCconcentrationin • gas
stationary pollutant source with potential Materials Recovery Facility (MRF): FacilF stream.
to emit more than 100 tons per year is ty that ptocespes residentially collected Microdhnate:.Thelocalizeddimatecondi-

considered a major stationary source. In mixed tecyclables into new products, tions with in an urban area or neishbor-
PSD areas the cutoff level may be either Maximum Contaminant Level: The maxl- hood.
100 or 250 tons, depending upml the mum Penniss_le level of a contaminant in
source, water delivered to any user of • public Microbial PesHdde: A _ that

Majors: Larger publicly owned treatment system. MCLa are en/orceable standards, is used to control • pest, but of minimumtoxicityt6 man.
works (POTWs) with flows equal to at Maximum Contaminant Level Goal

: least one million gallons per day (mgd) or 0VlCLG): Under the Safe Drinking Water Million-gallons Per Day (MGD): A mea-
servicing population equivalent to I0,000 Act, • non-enforceable concentration of a sure of water flow.

persons; certain other POTWs having drinking water contaminant, set at the Minimization: A comprehensive program
significant water quality impacts. (See: level at whk:h no known or anticipated to minim/ze or eliminate wastes, uamdly
minors.) adverse effects o_ human health occur and applied to wastes at their point of ot_ir_
Management Plan: Under the Asbestos which allows an adequate sa/ety margin. (See: waste minimization.)
Hazed Emersency Response Act (AHER- The MCLG is usually the _artin 8 point for
A), a document that each Local Education determining the regtdated Maximum Con- Minors:. Publicly owned treatment works
Agencyis requiredtoprepare,desm'bing taminantLevel.(See;MaximumContami- with/lowsten thanI _ 8allom per
all activities plarmed and undert-b_ by a l_mt Uev_) day. (See: majors.)
school to comply with AHERA resuhtiom, Mechanical AeraUom Use Of mechani_ .Misceilanem_ ACM: Intet-kx asbestos<xm-
".mcluding building inspectio_ to klent_y enersy to inject air into water to cause a raining btdldin_ material of structural
asbestos-containing materials, re•praise waste stream to •bsorboxygm_, components, members of fixtures, retch as
actions, and operations and maintemmce floor and ceiling t_s; does not indttde
programs to minimize the risk of exposure. Medumlcal Sepamtlom Using medumkal surfacin 8 materials or thermal system

means to separate waste into various ,com- insulation.
Manifest System: Tracking of hazardous portents.
waste from "cradle to grave" (seneratiot_ Miscellaneous materlals:lnteriorbm3ding
through disposal) with accompanyi_ Mechanical Turbulence:. Random _'gu- materials on e_ ¢ompooents. such
documents known as mantfests.(See: Cra- larities of.fluid motion in air caused by as floor__or ceiling tiles.

die to Grave.) buildings or6thefnon41m'mal, processes. Mi_etble Liquids: Two or more liquids
Manual Separation: Hand separation of Media: Specific enviromnents-airo water, thatcan bemixed and willremainmixed
compostable or recyclable material from • soil-whkh are the subject of feStal•tory under normal conditiom.
waste, concern and activities. Missed Detection: The situation that oc.

cut's when • test indicates that a tank is
"tight* when in fact it is leakin 8.
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Mist: Liquid particles measuring 40 to 500 Multiple Use: Use of land for snore than National Priorities List (NPL): EPA's list
sru_,s, are formed by condensation of one purpose; Le_ 8razin 8 of livestock, of the most serious uncontrolled or aban-

atio,, and timber lXoductiorL Also applies possible long-term remedial action under

Mitigation: Measures taken to reduce to use of bodies of water for recreational Supeffund. "/'helist is based primarily on
adverse impacts on the environmenL purposes, Fishing, and water supply, the score a site receives from the l_-*.xiRanking System. EPA is requited to up-

Multistase Remote Sensing: A strategy date the _ at least _ • year. A site
Mixed Funding: Se_ts in which for landscapeduuacterizationthat involves must be ot_ the NPL to receive money
potentially responsible parties and EPA gathering and analyT,ing information at from the Trust Fund for remedial actior..
share the cost of a response action, several" geographic scales, ranging from
Mixed Liquor. A mixture of activated generalized levels of detail at the national National Response Team O_R'I_: Repre-
sludge and water containing organic mat- level through high levels of detail at the sentatives of 13 federal ag _en_e___that, as a
ter undergoing activated sludge treatment local scale, team, coordinate federal responses to

in an aeratic_ tank. Municipal Discharge: Discharge of efflu- nationally significant incidents of poUu-
tion-an oH spill. • major chemica] relea_,

MobUe Incinerator Systems: I4_-_,rdous ent from waste water treatment plants or a Superftmd response action-and pro-
wasieincinerat_transported_Which receive waste water from house- vide advice and techn_',__!assistance to the

from _ site to another. "holds, co_ establishinents, and responding_as_ies ) before and durin_
industries in the coastal drainage basin.

Mobile Source: Any non-stationary source Combined sewer/separate storm oveffiows a response actkm.
of air poUuticm such as cars, trucks, motor- are included in this catogory. National Response Center:. The federal
cycles, buses, airplanes, locomotives, operationscenter that receives nothescatious

Model Plant: A hypothetical plant design of all releases of oil and b_,_rdous sub-
used for developing economic, environ- N stances into the environment; open 24
mental, and energy impact analyses as hours a day, is operated by the US. Coast
mspport for regulations or reguiatory gu- National Ambient Air Quality Standards Guard, which evaluates all reports and
tdelines; ftrst step in exploring the econom- (IqAAQS): Standards established by EPA notifies the appropriate agelrtcy.
lc impact of • potential NSPS. that apply for outside air throuKhout the

country. (See: criteria pollutants, state Navigable Waters: Traditionally, waters
Molten Salt Reactor. A thermal freatment implementation plans, emissions trading.) sufficientiy deep and wide for navigation
unit that rapidly heats waste in a heat- by all, or specified v_,___ls; suds waters in
conductin 8 fluid bath of carbonate salt. the United States come under federal juris-

Monltorln 8 Well: I. A well used to obtain NaUonal Emissions Standards For Haz- diction and are protected by cejrtaln provi-
water quality samples or measure ground- anions Air Pollutants (NESHAPS): Emis- sions of the Clean Water Act.
waterlevels. 2. Well drilled at a baz.ardous sions standardsset by EPA for an air NecroalvDeathofplantoranimalcelisor

waste management facility or Superfund pollutant not covered by NAAQS that may tissues. In plants, necrosis can discolor
site to collect gre_nd-water samples for the cause an increase in fatalities or/n serious, stems or learn or id]l • plant e_tkely.

of physical, chemical, or biological irreversible, or incapacitating illness. Pri-
analym to determine the amounts, types, mary standards are designed to protect Negotiations: (Under Supedm_ After
and distribution of contaminants in the human health, secondary standards to potentially responsible parties are identi-
ground water beneath the site. protect public welfare (e.g., building Is- fled for • site, EPA coordinates with them

cades, visibility, crops, and domestic ani- to reach • settlement that win result in the
Monitoring: Periodic or continuous sur- nmb). PRP paying for or conducting the cleanup
velllance or testing to determine the level under EPA'su_ If negotiations
of compliance with statutory requirements National Estuary Program: A program EPA can order the PRP to coaduct the
and/or pollutant levels in various media established under the Clean Water Act cleanup or EPA can pay for the cleanup
of In humans, plants, and animals. Amendments of 2987 to develop and ira- using Superfund monies and then sue to

Piement conservation and management recover the coets.
Monorlonal Antibodies: (Also called plans for protecting estuaries and restoring
MABs and MCAs) 1. Man-made clones of Nematocide: A chemical agent which is :and maintaining their chemical, physical,
• molecule, produced in quantity for medi- and biological integrity, as well as control- destructive to nematodes.
ca] or re.arch _. Z Molecules of ling point and non/mint pollution sources. Neutralization: Decreasing the acidity or
living organisms that selectively Fred and
• ttach to other molecules to which their National Municipal plan: A pollcy created alkalinityofasubstancebyaddingalkaline

or acidic materials, respectively.
structure conforms exactly. This could also in 1984 by EPA and the states in 1984 to
apply to equivalent activity by chemical bring all publicly owned treatment works New Somt'e Performance Standards (NS-
molecules. (POTWs) into compliance with Clean IS): Uniform national EPA air emission

Moratorium: During the negotiation pro- Water Act requirements, and water effluent standards which limit
am, a period of 60 to 90 days during National Oil and Hazardous Substances the amount of pollution allowed from new
which EPA and potentially responsible Contingency Plan (NOHSCP_CP): The sources or from modified existing sourc-
parties may reach settlement but no site federal regulation that guides determina- es.modified.
response activities can be conducted, tion of the sites to be corrected under both New Source: Any stationary source built

the Superfund program and the program or modified after publication of final or
Morbidity: Rate of disease incidence, to prevent or control spills into surface proposed regulations that prescribe agiven
Muck Soils: Earth made from decaying waters or elsewhere, standard of performance.

plant materials. National Pollutant Discharge Elimination Nitrate: A compound containing nitrogen
Mulch: A layer of material (wood chips, System (NPDES): A provision of the Clean that can exist in the atmmplw_ or as •
straw, leaves, etc.) placed around plants to Water Act which prohibits discharge of dissolved gas in water and which can have
hold moisture, prevent weed growth, and pollutants into waters of the United States harmful effects on humans and animals.
enrich or sterilize the soil. unless • special permit is issued by EPA, • Nitrates in water can cause severe illness

state, or, where delegated, a tribal 8ovem- in in/ants and domestic animals.
ment on an Indian reservation.
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Nitric Oxide (NO): A gas formed by Non-PolntSo_Diffusepollutionsousc- Nutrient: Any substance assimilated by
combustion under high temperature and es (i.e., without a single point of orisin or liv/n 8 thinss that promotes 8rowth. The
high pressure in an internal combustion not introduced into a receiving stream term is generally applied to nitrogen and
ensine; changes into nitrogen dioxide in from a specific outlet). The pollutants are phosphorus in wastewater, but is also
the ambient air and contributes to photo- generally carried off the land by storm applied to other essential and trace ele-
chemical smo 8. water. Common non-point sources are merit&

agriculture,foresuy,urban,min_ co.-
Nitrification:Theprocesswherebyammo. structlo_ dams, channels, land disposal,
nia in wastewater is oxidized to nitrite and saltwater intrusion, and city streets.
then to nitrate by bacterial or chemical O
reactions. Non-Contact Coolin K Wstes: Water used

for cooling which does not tome into OceanDischarKeWaiver-Avariance/r°m
Nitrilotrlacetic Acid (NTA): A compound direct contact withany raw material, prod- Clean Water Act requirements for dis-
now replacing phosphates in detergents: uct, byproduct, or waste, charKes into marine waters.

Nltrl_ 1. An intermediate in the process Non-desradation: An en_ po/i- Off-Site Facility:Al_7_,,-dous waste h,eat-
of Mtrlficatimc 2. Nitrous oxide salts used cv which disallows any Iowerin_ of natu- merit, storase _ disposal area that is locat-

;:--_ _ inloodpmen, stiun ..... --of ed way hom the t,ene_tinS_-raUy_quaUtYmgardie_ _ _ + _ _ +-
Nltrosen Dioxide 0qOs): The result of tabllshed health standards. Oil F'mserprintln _ A_m_l that klent_

adtrtc oxide combinin 8 with oxygen in the Non-jonizln 8 E1ect_masnetlc RadiatiOn: ties sources of oil and allows spills to be
atatmphare; major compommt of photo- 1. Radiatiot_ that does not change the traced to their source.

chemical smc_ structure of atoms but does heat tissue and Oil Spill: An accidental or intentional dis-
Nienuq;eaOxlde(NOJ:Productofcombus- may cause harmful biolosical effects. 2. charge of oil which reaches bodies of
tion from transportation and stationary _ves, radio waves, and iow._.- - water. Can be controlled by
sources and at major contributor to the quency electromagnetic fields from hish- dlspeni(m, combustion, mechanical
foanation of ozone in the troposphere and voltage transmission lines, tainment, and/or adsorptio_ Spills from
to acid deposition. Nondi_ha_IngTreatment Plane A treat- tanks and pipelines can also occur away
Nltroseaous Wastes: Animal or vesetable merit plant that does not discharKe treated from water _, contamisuttin 8 the 8oil,

wastewater into any stream m river. Most Kettin8 into sewer xystems and threatenins
residues that contain sisnificant amounts are pond systems that dispose of the toLil undergrmmd water sotwoes.of n_ros_

Nitrophenols: Synthetic orsanopesticides /low they receive l_j'.mesns of evaporstion Oiisotmphic l..akes: Deel_clearlak_ with
or parcohtio, to groundwater,or _ few nutrients,little orSank matterand •

centaining carbo_ hydrogen, nitrogen, and that dispose of their effluent by recycling hish dissolved-oxygen level
oxy_n, or reuse (e.g., spray irrigation or smund-
No Further Remedial Action Planned: water disch_Se). Oa-SeeaeCoosdlnator(OSC_The_des-

Jsnated EPA, Coast Guard, o¢ l_-_t
_tion made by EPA follow_ a Nonfrlable As_ Materials: . of Defense official who coordinates and

psulindnary _ment that a site does not Any material containing more than mw directsSupedund_actionsm'Ciesn
pose • significantriskand so requiresno percentasbestos(as determinedby Polar- WaterAct on.or b-__,ximm4pillmsimme
/urther activity under CERCLA. ized Light Microscopy) that, when dzy, actiom.
Noise: Product-level or product-volume cannot be .crumbled, pulverized, or t_
changes occurring during a test that are duced to powder by hand pressure. On-Site Facility= A ba_,rdous waste tnmt-

merit, 14orase or disposal area that Js locat-
not related to • leak but may be mistaken Non-Road Emissions: Pollutants emitted ed o_ the __ratin 8 site.
for one. by combustion ensines ort farm and o0n-
Non-Attalnment Area: Area that does not struction equilnnen_ 8asoUne-_ Onboard Controls: Devices placed on
meet ane or morn of the National Ambient lawn and garden equipment, and power vehicles to capture gasol/ne vapor durin 8
Air Quality Standards for the criteria boats and outboard motors, re_!Lq 8 and mute it to the enSlnes when

; the veb_tc__is starting so that it can be e/Ft-
pollutants designated in the Clean Air Act. Notice of Deficiency: An EPA re_/uest to cienfly burned.
Non-Bindir_AllocstlonsofResponsibili- a facility owner or operator requestin 8
ty (NBAR): Process for EPA to propose a additional Irdormatkm before • prelimi- Opacity: The amount of light obscured by
way for potentially responsible paFties to nary decision on • permit application can particulate pollution in the air;,dear win-
allocate costs among them.,w.lves, be made. dow glass has zero opacity, • brick wall is

100 percent opaque. Opacity is an indicator
Non-Community Water System:- A public Notice of Intent to Deny: Notification by of chanses in performan_ of particulate
water system that is not a community EPA of its preliminary intent to deny a control systems.
water system, e.g., the water supply at a permit application.

Open Bumlns: Uncontrolled fires in an - ...
camp site or national park. No Till: Planting ciOpS without prior open dump.
Non-Conventlonal Pollutant: Any Pollut- seedbed preparation, into an existing cover
ant not statutorily listed or which is poorly crop, sod, or crop residues, and ellminat- Open Dump: An uncovered site used for
understood by the scientWtc community, ins subsequent tillage operations, disposal of waste without envimnau_tal

controls. (See:. dump.)
No Further Remedial Action Planned: Nuclear Reactors and Support Facilities:
Determination made by EPA following a Uranium mills, commercialpowerreacto_s, Operable Unit:Term foreach ofanumber

• of separate activities undertaken as part of
preliminary assessment that a site does not fuel reprocessi_.., plants, and uramum • 5uperfund site cleanup. A typical opera.pose • significant risk and so requires no enrkhaw.nt [acilRies.

ble unit would be removal of drums and
further activity under CERCLA. Nuclear Winter:. Prediction by some scien- tanks from the surface of a site.

fists that smoke and debris rising from
massive fires of a nuclear war could block

sunlightforweeks or months,coolingthe
earth's surface and producing climate
changes that could, for example, negatively
effect world agricultural and weather pst-
terns.
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emting Conditions: Conditions sped- Orertum: One complete cycle of top to Ozone Hole.Thinning break in the stra-
in • RC_s, _ that dictmte how art bottom _ of previo_ stratified tospheric ozone layer. Des igsmti_ o[

lnctnemtor must opemte as /t bums differ- water masses. This _ may amount d such deplati0n as a "ozone hole"
_t waste types. A trial burn is used to occur In spring or fall, or after stmn_ and is made when detected amount of deple-
iden_ operating conditions needed to results in _onnity of chemk_d and phys- tk)n exceeds fifty percent, seasonal ozone
street spec_sed _ stand••alL ical properties d wator at all depths, holes have been observ_ over both the

Antarctlc s_-Sion and the Arctic resion and
Operation And Maintenance: 1.Activitles Oxt_,,,,_ A substance c0ntaini_ oxygen part of canada and the extreme northeast-
conductedafteraSuperfundsiteactionis thatreactschemica_yinairtoproduce• em UnitedStates.
compteted to ensure that the action is newsubstanee;thep_nuu_y, inSt,-tUbal

2. Actkms taken after constng- l, lmtochemk_ sumS.

tion to assure that facilities constructod to Oxidation: The addition of oxygen timt
treat waste water wm be proparly operated breaks down aeganic waste or chemicalsand maintainedto achievenormative

cieneylevelsandpresen'bedeffluantlimi- such as cyanides, phen_, and organic P
tatk_s in an optiamm mama. 3. On- sulfurcomp°undsinsewasebybacte_ Paekssins: The assemb_ of one or mor_
going asbestos_t plan in a and chemicalmean._ conta/ne=,and any other components

__ asbestos in pla_.'e.,at_d _e"_'-=aov_ ='-==bacteria," used"_'"-"!_ "_isfgequently_ with other_ lsackagi-q_gwith. a _'. req_ts. "¢x'ulgeAJs¢_._and shipment
when necessary, waste-treatment processes; • sewage la- ets, etc., involved.

Oral Toxicity:. Ability of a pesticide to goon. Packed l_ed S_-rubber. An air pollution
muse injury when ingested. OxyKenated Fuels: _ which has control, device in which _ pass

O ,_'S'"_c L Referring to or derived from been blended with alcohols or ethers that through alkaline water to neut,"-,, hydro-contain oxygen in order to reduce carbon _ chloride
l/ring or_ms. 2. In _, any corn- monox/de and o_wr emissions.
pound containing carbon. Parked Tower. A pollution control device

Ox,/gesumtedSolvent: An organic solvent that fo_es dirty air through • tower
Oraanic Chemicais/_ompounds: Animal containing oxygen as part of the molecular packed with crushed rock or wood chips
or plant-produced substances containing structure. Alcohols and ketone• are oxy- while liqnid is sprayed over the packing
mainly carbon, hydr_en, n/tros_ and sen•ted compounds often used as paint material The pollutants in the air stream
oxygen, zolvents, either dissolve or chemically react with the

Ossanic Matter. Carbonaceous waste con- Ozone {OS): Found in two layers of the ]/quid.
talned in plant or animal matter and origi- atmosphere, the stratosphere and the fro- Pandemic A Widespread throushout an
nating from domest_: or industrial sources, posphere. In the stmt_ (the atmo- area, nation or thew odd.

OzKanophosphatem Pes_es that contain spheric layer 7 to 20 miles or more above Parameter. A variable, measurable proper-
_ shert_ but so_e can be the earth's surface)ozone tsa natural form ty whose value is • determisunt of the
toxic when tim applied, of oxygen that provides • protective layer characteristics of • ,Q'_te_ e.g,, tempara-
O_sanotins: Chemical c_npounds used in shielding the earth from ultraviolet radiati-

on.ln the t_ (the layer extending ture, pressure, and density are paramctera
anti-fou]ant paints to protect the hulls of up 7 to 20 miles from the earth's surface), of the atmosplus_
boats and ships, buoys, and pilings from ozos_ is a chemical oxidant and major Paraquat: A standard herbicide used to kill
marine orsanisms such as barnacles, component of photochemical smo5. It can various types of crops, includln 8
Odgitusl AHERA Inspectlon/Orlginal seriously impair the respiratory system marijuana.

Inspection/Inspection: Examination of and is one of the mo_t widespread of all Part A Permit, Part B Permit: (See: Interim
school buildings arranged by Local Educa- the criteria pollutants for which the Clean Permit Status.)
tion Agencies to identify asbestos-contain- Air Act required EPA to set standards.
ing-materials, evaluate their condition, take Ozone in the troposphere is produced Particulate Loading: The mass of particula-
samples of materials suspected _ co_rain through complex chemical reactions of tes per unit volume of air or water.
asbestos; pedonned by EPA-accredited nltr_en oxides, which are among the
inspectors primary pollutants emitted by combustion Participation Rate: Portkm of population

sources; hydrocarbons, released into the participatin_ in a recycling program.
Original Generation Point:. Where reSsdat- atmosphere through the combustion, hart- Particulates: Free liquld or sol/el particles
ed medical or other materia/first becomes diin 8 and processing of petroleum prod- such as dust, smoke, mist, fumes, or smog,
waste, ucts; and sunlight, found in air or emissions.

Outfall: The place where effluent is dis- Ozonator. A device that adds ozone to Partition Coefficient: Meastu_ of the
charged into receiving waters, water, zo_tion phenomenon, whereby apesticide

_/s _ivided between the soll and water

be_oreOverburden:mining.R°ckand soil cleared away ratosphericOz°neDepletiOn:ozonelayerDestructi°nwhichshields°fthe the•t" pha_e; also redes-red to as adso_ti0_ p,_'t i-" Con coe_ficlent.
Overt'ira Air. Air forced into thetopofan earthfrom ultraviolet radiation harmful to
incinerator or boiler to fan the flames, li_e. This destruction of ozone is caused by Parts Per Billion (ppb]/T'uts Per Mi!!'_.on

the breakdown of certain chlorine and/or- (ppm): Units commonly used to express
Overland How:. A land application tech. brominecontainlns'compounds (chlorgflu" contaminatice_ratios, asin establishins the
nklue that cleanses waste water by allow- orocarbons or halons), which break down max/mum permissible mnount of • con-
in S it to flow over • sloped surface. As the when they reach the stratosphere and then taminant in water, land, or air.
water flows over the surface, contan, dmmts catalyt/ca]lydestroy ozone molecules.are absorbed and the water is collected st

the bottom of the slope for reuse.

Oversized Regulated Medical _aste:
Medical waste that is too larse for plastic
bags or standard containers.
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PathoKens: ]_dcroorganisms that can cause Pesticide Tolerance= The amount of pest[- Plankton: Tiny plants and animals that
disease in other orsanisms or in humans, cide residue allowed by law to remain in live in water•
animals and plants (e.g., bacteria, viruses, or on • harvested crop. EPA sees these
or parasites) found in sewage, in runoff levels well below the point where the _ma-arc Reactor. An incinerator thatoperates •t extremely _ tempe_tures;

farms or rural areas populated with compounds misht be harmful to o_sum- treats highly toxic wastes tl_t do not burn
domestic and wild animals, and in water era. easily.
used for mvimming. Fmhand shcilfmh con- Pesticide: Substancesormixturethereo(

tamlnated by pathogens, or the contam- intended for preventing, destroying,, repel- Plasmld: A ciro,hr piece of DHA that
• exists apart from the ehroamscm_ and

trutted water itself, can cause serious ill. ling, or mitigating any pest. AL_ any replicates independently of it. Bacterialhess. substance or mixture intended for use as a

Peak Electricity Demand: The maximum plant re_lator, defoliant, or deslccanL plasmids carry informatkm that tendersthe bacteria resistant to antibiotics. Plasm-
electrkity used to meet the coollns load of
• building or buildings in a given area. Phenols: _ compounds that are Jds are often used in Kenetk engineering to

. . .... ___... byproduetsofpetroleumrefmin_Lmnin_ carry deslred.g-"_ - _.,,._..x._--__ . __-___.._
Peak Levels: Levels of airborne pollutant and textile, dye, and resin mantdactudng. Plastics: Ncm-metallk chemoremctive corn-
contaminants much higher than average or Low coneontratior_causetasteand odor
occurrin 8 for short periods of time in re- problems in water;, higher concentrations pounds molded into risid or pliable con-
flxmse to sudden releases, can kill aquatic life and huam_ struction materlah, fabrics, etc.

Percolatlon: The movement of water do- Phosphates: Certain chemical compounds Plate Tower Scrubber. An air polintionomtrol device that neutralizes hydrosm
wnward and radially through sub4urface containingphosphorus, chloride gas by bubblln 8 alkaline water
soft layers, mually continuin S downward
to Kround water; can also involve upward PhusphoKypsum Piles (stacks): Principal through _!__ in • series of metal plates.byproduct generated in production of

of water, phosphoric acid from phosphate rock. Plussinff: Act or process d stopping the
Pedonnm_ Data (for incinerators): In/or- These piles may generate radioactive radon flow of water, oil, of b,as into or out o/•

formation'through • horehole or well lxme-
matic_ collected, during a trial burn, on gas. trating that/formation.
concentrations of desisnated organic com- Phosphorous Plants:. Facilities using elec-
poundsandpoilutantsfotmdinisw.ismrator tric furnaces to produce elemental phos- Plume: I. A visible or measurable dis-charlge of a mntaminant from a given
_sdssiot_thekadmemtorDatameetsanalySiSperformancemUStshoWstan.that phorous for commercial use, such as hish point of origin. Can be visible or thermal
dardsunderopemtlnsconditiormspecified grade phosphoric acid, phusphate-based

detergent, and orsanic chemicals use- in water, or viable in the air as, for exam-
in the RCRA Pam_ (See: trial burn; per- pie, a plume of smok_'. 2The area of tadia-
lommnce standards.) Phosphorus: An essential chemical food tion leaking from a damal_ed reac_. 3.

e_te_mentthat can contribute to the eutro- Area downwind within which • release
-_ Pedmmanm-Standards: (1) Resuiatory phicationoflakesandotherwatesbodies, could be _ for th_e _ to

raquitemen_limltingtheconcentmtlomof _ phosphorus levelsresult from lealdng
d_d _ compo_mds,parti_te _ ofpho_horm-omt_ mate-
matter, and hydrogen chloride in emissions Plutoni-m; A radioactive metmllk elementrials into surface waters.
/tom incinerators. (2) Operating standards dmnimlly sinular to uranium.

e_ta_ by EPA for various permitted Photochemical Oxidants: Air pollutants PM-IO: A new standard for measuring the
pollution control systems, asbestos inspec- formed by the action of sunlisht on oxides msmm_t of solid of liquid matter suspend-
tions, and various prosram operations and of nitrogen and hydrocarbons, ed In the atmcephere" i.e. the amount of
maintenance requirements. Photochemical Smo_ Air poUution caused particulate matter over 10 micrometer, in
PermeabURy: The rate at which liquids by chemical reactions of various pollutants diamet_, smaller PM-10 particles penetrate
pass through rail or other materials in a emitted from different sources, to the deeper portions of the lung, affect-

specLrted direction. Photosynthesis: The manu/acture by ins sensitive population groups such aschildren and individ,,,,la with respiratory
Pesmit: An authorization, iicense, oraquiv- plants of carbohydrates and oxygen from
alent control document issued by EPA or carbon dioxide mediated by chlorophyll in
an appioved state agency to implement the the presence lf sunllghL Point Source:. A stationary location or
requirements of an environmental resuia-

e.g., • permit to operate • was tewater Physical and Chemical Treatment: Pro- fixed facility from which pollutants .are
treatment plant or to operate a facili_ that cesses generally used in hrge-scale waste- discharse_ any single identifiable sourceof pollution, e.g., • pipe, ditch, ship, ore
may senerate harrrfful emissions.. " " water treatment facilities. Physicalprocess- _ factory smokestack.

es may include air-stripping or filtration.
Persistence: Refers to the length of _ a _ Chemical treatment includes coagulatimb Pollem'Thelerttl;-h_seleamntofflowesin 8
compound stays in the environment, once chlorination, or ozonatlc_ The term can plants; background sir pollutant.
introduced. A compound may persist for also refer to treatment of toxic materials in

Pollutant: Generally, any substance intro-
less than a second or indefinitely, surface and grmmd waters, oil spills, and

Persistent Pesticides: Pesticides that do some methods of d,-a!Lqg with ba-srdous affects the usofulness of aresource.dUcedinto the on_t that adversely
not break down chemically or break down materials on or in the ground.

• Pollution Prevention: The active process
very slowly and remain in the environ- PhytoplanktomThat portion of the plank- of Identlfyingareas, processes, and activi-
merit after a srowin8 seaso_ ton community comprised of tiny plants, ties which create excessive waste bypmd- -
Personal Air Samples: Air samples taken e.gr, algae, diatoms. ucte for the purpme of substttutiot_ alter-
with a pump is directly attached to the Phytotoxic:. Harmful to plants, atlomb of elimination of the process to
worker with the colIectin 8 fdter and cas-
sere placed in the worker's breathing zone Picocurles Per Uter pC'_/L): A unit of prevent waste generation.
(required under OSHA asbestos" standards measure for levels of radon gas. Pollutant Standard Index (PSI): Measure

of adverse health effects of air Follutlon
and EPA worker protection rule). Pilot Tests: Testing a cleanup tedumiogy levels in major cities.
Pest: An insect, rodent, nematode, funsus, under actual site conditions to Identify
weed or other form of terrestrial or aquatic potential problems prior to |uil4u:ale ira-
plant or animal fife that is injurious to _p_mentation. .....
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Pollution: Generally, the presence of mat- Pretreatmen_ Processes used to reduce, Prote|n_ Complex nitrogenous or8an/c "
ter or energy whose nature, location, or _te, oralter the nature of wastewater compotmds of high molecular weight
qtaluantityproduces undesired environmen- pollutants from non-domestic _ottn:es made of amino acids; essential for growth

effects. Under the Clean Water Act, [or be/ore they are discharged into publicly and repair of animal tissue. Many, but not
example, the term is de.treedas the man- owned treatment works (POTWs). _ proteins are enzymes.

• made or man-induced -alteration of the Prevalent Level Samples: Air samples Protocol: A series of formal steps for con-
physical, biolosical, chemical, and radio- taken under nm'aud conditions (also ducting it test.

logical integrity of water, known as ambient background samples). Pmtoplest: A membrane-botmd cell from
Polonium: A radioactive element that Prevalent Levels: Levels of airborne am- which the outer wall has been partially or
occurs in pitchblende and other uranium- taminant occurr_ under normal ctmdi- completely removed. The term often is •p-
c°ntainin8 ores" tions, plied to plant cells.
Polyelectrolytes: Synthetic chemicals that Prevention of Significant Deterioration Protozoa: _ed animals that are
help solids to clump during sewage treat. (PSD): EPA program in which state and- larger and more complex than bacteria.
ment. /or federal permits are required in order May cause disease.

to restrict emissions from new or modified

Polymer. Basic molecular ingredients in sources in p!ac_ where air quality already Public Comment Period: The time allowed

Polyvlnyl Chloride (PVC): A tough, envi- meets or ex_'imasy and _-c_dery fOrconcernsthepubliCregammstO,exp,an"r_ssitSacuenl_viewsEpA(e.g.,andambient air quality standard&
ronmentally indestructible plastic that a F_-,ra/Reg/ster Notice of proposed rule-
releases hydrochloric acid when burned. Primary Drinkln 8 Water Regulation: making, a public notice of • draft permit,

Applies to public water systems and speci- or a Notice of Intent to Deny).

Population: A group of interbreeding ties • contaminant level, which, in the PubiicHe_.Afomudmeetingwhereinorganisms occupy/ng • particular space; judgment of the EPA Administrator, will
the number of humans or other living not adversely affecthuman health. EPA officials hear the public's views and
creatures in a designated area. concerns about an EPA action of proposM.

Post-Closure: The time period following Primary Waste Treatment: First steps in I_A is required to consider such com-wastewater treatment; screens and sedi- merits when evaluatin 8 its actions. Public
the shutdown of a waste management or mentation tanks are used to remove most hearln_s must be held upon request during
manufacturing facility; for monitoring materials that float or will settle. Primary the public comment period.
purposes, often considered to be 30 years, treatment removes about 30 percent of
Pord-Cousumer Recycling: Reuse of mate- carbonaceous biochemical oxygen demand Public Notice:. 1. Notifica'tion by EPA

informing the publicof Agency actions
rialsgeneratedfrom residentialand con- from domestic_wase.

such as theissuanceof_adraftpermitor
sumer waste, e.g. converting wastepaper Principal Organic Hazardous Constituents scheduling of a hearing. EPA is required to
/tom offices into corrugated boxes or new- 0['OHC.s): _a-_,-dous. compounds moni- ensure proper public notice, includingsprint.

toteddur_ an incinerator'strialburn, pubI_atlortinnewspapersand broadcast
Potable Water. Water that is safe for drin- selected for high concentration in the waste over radio stations. 2. In the safe drinkir
king and cooking, feed and diffwulty of combustkm, water program, water suppliers are ,

quired to publish and broadcast notices
Potentially Responsible Party (PRP): Any Probability of Detection : The likelihood, when pollution problems are discovered.
individual or company.including owners, expressed as a percentage, that a test meth-
operators, transporters or 8enerators-poten- od w;ll correctly identify a leaking tank. Public Water System: A system that

provides piped water for human consump-
tially responsible/or, or contributing to a Process Verification: Veri_ing that pro-spill or other contamination at a Superfund tion to at least 15 service connections or
site. Whenever possible, through adminis- cess raw materials, water usage, waste regularly serves 25 individ!ml_.treatment processes,production rate and
trative and legal actions, GPA requires other facts relative to quantity and quality Publicly Owned Treatment Works: A

to clean up hazardous sites they of pollutants contained in discharges are waste-treatment works owned by a state,have contaminated.
substantially described in the permit appli- unit of local sorest, or Indian tribe,

Precipitate: A solid that separates from a cation and the issued permit, usually designed to treat, domestic waste-

solution. Process Wastewater. Any water that comes waters.
Precipitation: Removal of hazardous solids into contact with any raw material, prod- Pumping Station: Pumping devices in-
from fiquid waste to permit safe disposal; uct, byproduct, or waste, stalled in sewer or water systems or other

removal of particles from airborne emis- Process Weight:. Totalweight of all mate- liquid-carrying pipelines to move the liq-
sions, uids to a higher level

rials, including fuel, used in a manufactur-
Precipitator. Pollution control device that ing process; used to calculate the allowable Putres¢lble: Able to rot quickly enough to
collects particles from an air stream, particulate emission rat_ cause odors and attract flies.

Precursor. In photochemistry, a compound Product Level: The level of a product in a Pymlysls: Decomposition ofa chemical by
• antecedent to a volatile organic compound storage tank. extreme heat.

(VOq. Precursors react in sunligl_t to form Products of Incomplete Combustion
ozone or other photochemical oxidants. (PICs): Organic compounds formed by
Preliminary Assessment: The process of combustion. Usually generated in small 0

collecting and reviewing avaUable informa- amounts and sometimes toxic, PICs are Quality Assurance/Quality Control: A
tion about a known or suspected waste site ' heat-altered versions of the orisinal materi-
or release, al fed into the incinerator (e.g., charcoal is system of procedures, checks, audits, andcorrective actions to ensure that all EPA

Pressure Sewers: A system of pipes in a P.C. from burning wood), research design and pedormance, environ-
which water, wastewater, or other liquid is Propellant: Liquid in a self-pressurized mental monitoring and sampling, and
pumped to a higher elevation, pesticide product that expels the active other technical and reporting activiti_ ;

ingredientfrom its container, of the highest achievable quality.

Proposed Plan: A plan for a site cleanup
that is available to the public for comment.
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Quench Tank: A water-rflled tank used to Recharge Anra: A land area in which Refenence Dose {RfD): The concentratic_n
cool incinerator residues or hot materials water reaches the zone of saturation from of a _ known to cause health prob-
during industr/al processes, surface infiitratio_ e.g., where r,dnwater _s; also be re_erred to as the ADIt or

soaks through the earth to reach an aqui- acceptable daily intake_

• |er. Reformulated Gasoline: C,_lLne with a
R Recombinant Bacteria: A microor_ndsm different composition from conventional

whose genetic makeup has been altered by gasoline (e.g., lower aromatics co_tent) that
Radiation Standards: Regulations that set deh'berate introduction of new genetic cuts air pollutantso
maximum exlx_ure limits for protection of
the public from radioactive materials, elements. The offsprirq_ of these altered Refuse Reclamation: Conversion of solid

bacteria also contain these new genetic waste into useful products, e.g_ compost-
Radio Frequency Radiation: (See Non- elements, Le. they "breed true." in S organic wastes to make soil conditim_
ionizing Radiation.) Recomb;n._nt DNA:Thenew DNA that_ ers or separat_ aluminum and other
Radioactive Substances: Substances that formed by comblnin s pieces of DNA from metals for p_,cycling,
emit _ radiation, different organisms or cells. Refuse: (See: solid w_.)
Radioirotopes: Chemical variants of an Recommended Maximum Contaminant
elementwith-l_entmllyoncogeni_terato-....... • " . levelof• Regeneration:_tnipulationof cellsto
8enic, and rout•genie effects on the human contaminant in drinking _---]_at whkh no cause them to develop into whole p bm_
body. known or anticipated adverse affect on Restored Response Team (RKT): Repre-

human health would occur, and that in- sentatives of f_,deral, local, and state agen-
RadlonucUde: Radioactive particle, man- eludes an adequate margin of safety. Rec- des who may assist in coordinatio_ of
made or natural, with a distinct atomic ore•ended levels are nonenforceable activities at the request of the On-Scene
weight number. Can have a long life as health goals. (See:. maximum contaminant Coordinator before and during a siguifi-
soil or water pollutants, level.) cant poU.ution incident such as an oll spill

Radius of Vulnerability Zone: The maxi- Reconstructed Source: Facility in which major chemical release, or a Superfund
mum distance from the pint of release of components are replaced to such an extent response.• b,,-J,dous substance in which the "-

mr that the fixed capital cost of the new Coat- Re_s_t: Any manufacturer or formula-borne coc,.-_mtrationcouldreachthe level

of cm%'emunder specified weather ¢ondi- portents exceed 50 percent of the cap,a[ tot"who obtains registration for a pesticide
cost of constructing a comparable brand- active ingredient or product.

tions, new facility. New-_uree performm_
Radon Decay Products: A term used to standards may be applied to sources ReF_stratiom Formal listing with EPA of •
refer collectively to the knm_iate prod- reconstructed after the proposal of the new pesticide before it mm be sold Or
ucts of the radon decay chain. These in- standard if it is technologically and eco- distributed. Under the Federal Insecticide,
dude Po-218, Pb-214, Bi-214, and Po-214, nomically feasible to meet the standard. Fungicide, and Rodenticide Act. EPA is

responsible _r res_ati_ (pro-market
which have an •verage combined hal/life Record of Derision {ROD): A public docu- llcenslnS) of pesticides mx the basis of data
of about 30 .minutes. ment that explains which cleanup alterna- de•omit•tin 8 no unreasonable adverse e{-
Radon: A colorless naturally occurring, five(s) will be used at National Priorities fects c_ human health or the envirocument
radioactive, inert gas formed by radio•c- L/st sites where, under CERCLA_ Trust when applied accordi_ to a_oved label
tive decay of radium atoms in soil or Funds pay for the cleanup, directions.

rocks. Recovery Rate: Pe_erxtage of usable recy- Registration Standards: Pub_ docu-
Rasp: A machine that grinds waste into a cled materials that have been removed ments which include summary reviews of
manageable material and helps prevent from the total amount of murdcipal solid the data available on a pesticide's active
odor. waste generated in a specific area or by a ingredient, data gaps, and the Agency's

Raw Sewage: Untreated wastewater and specific business, existing regulatory position on the pesti-
its contents. Reclamation: (In recycling) Restorati_ of tide.

materials found in the waste stream to a Resulted Asbestos-Containing Material
Raw Water. Intake water prior to any beneficial use which may be for purposes {RACM): Friable asbestos material or
treatment or use. other than the original use. nonfriable ACIvl that will be or has been

Reasonably Available Control Measures Recycle/Reuse: Minimizing waste genera- subjected to sanding, grinding, cutting, or
(RACIvl): A broadly defined term referring tion by recovering and reprocessing usable abrading or has crumbled, or been pulver-
to technological and other me as._es for ized Or reduced topowderin the course of

products that might otherwise become demolition or nmovation operath:_.pollution control, waste (.i.e. recyclingof aluminum cans,
Reasonably Available ControlTechnolo- paper, and bottles, etc.), Regulated Medical Waste:. Under the
_y {RACT}: Control technology that ;,,both Medical Waste Trackln_ Act of 1988, any
reasonably available, and both te_rto_i- Red Ba S Waste: (See: infectious waste.) solid waste generated _m the diagnosis,

.call), and economically feasible. Usually Red Border. An EPA document under- treatment, or Immunization of human
applied to existing sources in nonattein- going review before being submitted for beh_ or animals, in research pertalnh_
merit areas; in most cases is less stringent final management decis__, thereto, or tn the production Or testing of

biolog_ale. Included are cultures and
than new source performance standards. Red Tide: A proliferation of a marine stocks of infectious agents; human blood
Receiving Waten: A river, lake, ocean, plankton toxic and often fatal to fish,'per-
stream or other watercourse into which haps stimulated by the addition of nutri- and blood products; human patholo_kal
wastew•ter or treated effluent is dis- ents. A tide can be red, green, or brown, body wastes from surgery and autopsy;contaminated animal carcasses from medi.
charged, depending c_ the coloration of the plank- cal research; waste from patients with
Recharge: The process by wl_ch water is tc_. communlcable diseases; and all used shm'p. •
added to a zone of saturation, usmdly by Reentry Interval: The period of time ira- implements, such asneedlesand scalpels,
percolation from the roll surface, e._, the mediately following the appUcation of • etc., and certain unused sharps. (See; treat-
recharge of an aquifer, pesticide during which unprotected work- ed medical waste; untreated medical

er_ should not enter a field, waste; destroyed medical waste.)
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Release: Any spillin_ "leaking, pumping, Re_e_trafion: The reevaluation and veil- Kastr[dion F.n_mes: Enzymes that reco S-

po_em/ttin___ _ d exi_tin8pesticidesoriginally nizespe_re/Oousofalor_DNAmole-injectin$, escaping,, ____ehin_ dumpm$, or registewd prior to current scientific and cule and cut it at tho_ points.

disposing into_the env/romnent of a haz- regulatory standards. EPA reregh/em Reuse: Usin 8 • product or component of
ardotm or _o;_c chemical or extremely pesticides through its _tion Stm_ municipal solid waste Jn its original form

. hazardous sub6tance, dards Prosram. mine than .oOce.e_g., refdling • glass bottle
• Remedial Action (RA): The actual con- Reserve Capacity:. Extra treatment capacity that has been returned or nsin K • coffee

struetimt or implementation phase of a built into solid waste and wastewatef can to hold nuts and bolts.

• $upedmgl site cleanup thatfollows nmte- treatment plants and _or sewers to Reverse Osmmig A treatment process
dial design " accommodate flow increasas due to future used in water systems by addin8 pressure

Deslsn: A phase of remedial population g_ow_, to f,xce water through • semJ-pennmble
action that follows the remedial lave•riga- Reservoh: Any natural or artif'_d holding membcane. Revense osmosis removes m0_t
tim_feasibility study and includes devei- area used to store, regulate, or control drinking water contaminant_ Also used in
opmm_t of en_ dr•wins• rand water, wastew•tert_eatme_t. Large4w.alereverse

spedfica .flora for • site cleanup. Residual: Amount oft pollutant remaining osmosis plants are bein 8 developed.
Inv_tlsation: .An in-depth in the en_ after a natural or tech- KibonucleicAcid(RNA):A_that

__ _a_er"d_eededto-no_U_ processhastakenplace,e.S.,Lhe-._.carriesthegeneticme_age_ DNAto
the nature and extent of con- sludgeremainingafterIni_alwastewater_ a cellular pr_ein-produc_-_:__

tamination at a Supedund site; establish treatment, or particulates remaining in air Ringlenumn Chart: A series of shaded
site cleanup cr/teri_ klentl/y preliminary after it passes through a scrubbln 8 or other illustrations used tome•sure the opacity of
alternatives for gemedial action; and sup- process, air pollution emissions,ran_n_ hmn light
]xa.t tedmicaland cost amdyses dalterna- Residual Risk: The extent of health risk Srey throush black; used toset andenforce
tives_ The remedial investigation ls tmually from air pollutants renudnin8 after app[ica" emissiom standards.

done with the feasibility study. Tobit. tion of the Maximum Achievable CotMrol m_ Habitat: Areas adjacent to nvmthey are usually referred to as the "RI/FS.
Technology (MACT). and streamswith a high density, divendty,

Remedial Proj_ Manaser (RIM): The Resistance:.For plants and animals, the and productivity of plant and animal
EPA or state official respons_le for over- ability to withstand poor environmental species relative to nearby uplands.

• seeing on-site remedial action, conditions or attacks by chemicals or dis- Riparian Rishts: Entitlement of a land
RemedLd Response:l._-term_ that ease. May be inborn or acquired. owner to certain uses of water on or bor-

_th_eaor substantially reduces • release or Resout_'e Recovery: The process of obtain- dering his property, Indudin 8 the risht tot of • release of hazardous substances
that is serious but not an immediate threat ing matter or energy' [_rommaterials for- prevent diversion or misuse c4_upstream

meHy discarded, waters. Generally • matter of state law.to publicheath.
Remedlation: 1. Cieanup or other methods Response Action: 1. Generic term /or Risk: A measure of the probability that
used to remove or contain • toxic spill or actions taken in response to actual or damage to life. health, property, and/or

potential health4hreatening environmental the environment will occur as • result of •
hazardous mat_ from • Superfund site;

events such as wills, sudden releases, and given hazard.

2. for the Asbestos FL,._,rd Emergency asbestos abatement/management prob- Risk Assessment: Q.=!itative and quanti-Respoase pr_ram, abatement methods lems; 2- A CERCLA.authodzed
tative evaluation of the risk posed to hu-

including evaluation, repair, enclosure, lnvolvin 8 either • short-term removal man health and/or the environment by theencapsulatio_ or removal of greater than
3 linear feet or square feet of asbestos- action or a long-term removal respome, actual or potential presertce and/or use of
contalnin 8 materials from • building. This may include but is not limited to: specific pollutants.removing hazardous materials from • site
Remote Sensing'. The collection and inter- to an EPA-approved b=-ardous waste Risk Communication: The exchange of
pretation of information about an object facility for treatment, containment or treat- ir_ormation about health or enviro_tal
without physical contactwith the object; in 8 the waste on-site, identifying and re- risks among risk assessors and managers.
e.g., satellite imaging and aerial photo- moving the sources of ground-water con- the general public, news media, interest
sr_ph, tamination and haltin$ further misr_tkm of groups, etc.

contaminants; 3. Any of the following RiskManagement:Thepmce_ofevaluat-Removal ActiomShort-termimmediatesc- actions taken in school buildinss in re-
tions taken to address releases of b_-=rd- ink and selecting alternative regulatoryspouse to AHERA to reduce the risk of
ous substances that require expedited exposure to asbestos: removal, encapsula- and non-regudatory responses to risk. The
response. (See: cleanup.)

tion, enclosure, repair, and operations 8nd selection process necessarily requires the
Reportable Quantity (RQ): Quantity of a maintenance. (See: cleanup), consideration of ]e_a_ _mom_, and be-havioral factors.
hazardous substance that triggers reports Responsiveness Summary: A summary of
under CERCLA. If • substance exceeds its oral and/or written public co_aments River Basin: The land area drained by •
RQ, the release must be reported to the river and its in'but•rio•.

received by EPA during • comment period
National Response Center, the SERC, and on key EPA documents, and l_A's re- Rodentidde: A chemical or agent used tocommunity emergency coordinators for
areas Likely to be affected, spome to those comments, destroy rats or other rodent pests, of to

Restoration: Measures taken to mum • prevent them from, damaging food, crops,
Repowering: Replacement of an existing site to pre-violation conditim3s, etc.coa_tred bo_er with one or more clean

coal technologies in order to achieve siffnit- Rastrk'ted Use: A pesticide may be alas•i- Rotary Kiln Inginemtor. An indgw.rator
kantly greater emission reduction relative fled (under _ i_,ulatiom) for restt/ct, with a gotati_ combusti_ chamber that

keeps waste movin_ thereby allowin$, R to
to the performance of technology in wide- ed use i[the it requires specialhandl_ vaporizefor easier bm'ninfr
spread use at the time the Clean Air Act because of its toxi_, and, ff =to,it may be
amendments of 1990 were enacted. (See:. applied only by trained, certit'_d •ppllca- Roush Fudu Fish not prized for eatin@
Clean coal technology.) tors or those under their direct supervi- such as _ and sucker_. Most ore more

sion_ tolerant of chansing environmental condi-
tions than game species.
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Rubbish: Solid waste, excluding food Scrubber: An air pollution device that uses Senes4:ence: The aging process. Sometimes
•aste and ashes, from homes, institutions, a spray of water or reactant or a dry pro- used to describe lakes or other.bodies of
td work-places, cess to trap pollutants in emissions, water in advanced stages of eutrophica-• tion.

Run-Off: That part of precipitation, snow Secondary Drinking Water Regulations:
melt, or irrigation water that runs off the Non-er_oreeable regulations applying to SepticTank: An tmderground storage tank
land into streams or other surface-water. It public water systel_ and specif_g the for wastes from homes not connected to a
can carry pollutants from the air and land maximum contamination levels that, in the sewer line. Waste goes directly from the
into receiving waters, judgment of El>A, are required to protect home to the tank, where it is decomposed

the public wel/are. These regulations apply by bacteria. The aludKe settles to the bot-
to any contaminants that may adversely tom and is pumped out periodically, but
affect the odor or appearance of such effluent flows into the ground through

S water and consequently may cause people drains.

Safener. A chemical added to a pesticide served by the system to discontinue its Service Connector. The pipe that carries
to keep it from injuring plants, use. tap water from a public water main to a
Salinity:. The percentage of salt in water. Secondary Materials: Materials that have building.

been manufactured aruf_ a_least once Settleable Sofids: Material heavy enough
Salt Water lntrusion: The invasion of fresh and are to be used again.
surface or ground water by salt water. If it to sink to the bottom of a wastewater
comes from the ocean it may be called sea Secondary Tneatmen_ The second step in treatment tank.

water intrusion, most publicly owned waste treatment Settling Chamber. A series of screens
systems in which bacteria consume the placed in the way of flue gases to slow the

Salts: Minerals that water picks up as it organic parts of the waste. It is accom- stream of air, thus helping 8rarity to pull
passes through the air, over and under the plished by bringing together waste, bacte-
ground, or from households and industry, ria, and oxygen in tr/ckling Fdters or in the particles into a coBection device-
Salvagt.: The utilization of waste materials, activated sludge p __rotes___=This treatment Settling Tank: A holding area/or waste-

removes floating and settieable solids and water, where heavier particles sink to the
San,-lioa,: Actions taken by the federal about 90 percent of the oxyKen-demanding bottom for removal and disposal.

government for failure to plan or imple- substances and suspended solids. Dislnfec- 7Q10: Seven-day, consecutive low flowmerit aState Improvement Plan (SI/_. Such tion is the final stage of s_oi_dary treat-
actioo may be include withholding of ment. (See: primary, tertiary treatment.) with a ten year return frequency; the low-
highway funds and a ban on construction est stream flow for seven conse_tive days
of new sources of potential pollution. Secure Chemical Landfill: {See: landFdls.) that would be expected to occur m_e in

Sand Filter: Devices that remove some Secure Maximum Contaminant Level: ten years.

_uspended solids from sewage. Air and Maximum permissible level of a contami- Sewage: The waste and wastewater pro-
lcteria decompose additional wastes nant in water delivered to the free flowing duced by residential and commercial mur-

_iltering through the sand so that cleaner outlet of the ultimate user, or of contami- ces and discharged into sewers.
water drains from the bed. nation resulting/tom corrosion of piping

and plumbing caused by water quality. Sewage Lagoon: (See: ls_xm.)
Sanitary Landfill: (See: landfills.)

Sedimentation Tanks: Wastewater tanks Sewage Sludge: Sludge produced at a
Publicly Owned Treatment Works, the

Sanitary Sewers: Underground pipes that in which floating wastes are s_ off disposal of which is regulated urtder thecarry oH only domestic or industrial waste, and settled solids are removed for

not storm water, disposal. Clean Water Act.

Sanitary Survey: An on-site review of the Sedimentation: Letting solids settle out of Sewer. A channel or conduit that carries
water sources,facilities, equipment, opera- wastewater by gravity during treatment, wastewater and storm-water runoff from
tion and maintenance of a public water the source to a treatment plant or receiving
system to evaluate the adequacy of those Sediments: Soil, sand, and minerals stream. "sanitary* sewers carry _d,
elements for producing and distributing washed from land into water, us,,atty after industrial, and commercial waste. "Storm"
safe drinking water, rain. They pile up in reservoirs, rivers and sewers carry runoff from rain or snow.

harbors, destroying fish and wildlite habi- "Combined" sewers handle both. :
Sanitary Water (Also known as gray tat, and clouding the water so that sunlighi
water): Water discharged from sinks, sho- cannot reach aquatic plants. Careless farm- Sewerage: The entire system of sewage
wers, kitchens, or other nonindustrial ing, minin 8, and building activities wi/l collection, treatment, and disposal
operations, but not from commodes. " exposesediment materials, allowing them Sharps: Hypodermic needles,
Sanitation: Control of physical factors in to wash off the land after rainfall (with or without the attached needle)

the human environment that could harm Seed Protectant: A chemical applied before pasteur pipettes, u:alpel blades, blood
development, health, or survival planting to protect seeds and seedlings vials, needles with attached tubing, and
Saturated Zone: A subsurface area in from disease or insects, culture dishes used in animal or human

patient care or treatment, or in medical,
which all pores and cracks are Flied with Seepage: Percolation of water through the research or industrial laboratories. Also
water under pressure equal to or greater foil from unlined canals, ditches, laterals, included are other types of broken or
than that of the atmosphere, watercourses, or water storage facilities. , unbroken glassware that were in contact

Scrap: Materials discarded from manufac. Selective Pesticide: A chemical designed with infectious agents, such as used slides
turlng operations that may be suitable for to a/feet only certain types of pests, leavin8 and cover slips, and unused hypodermic

and suture needles, syringes, and scalpel
reprocessing, other plants and animals unharmed, blades.

Sereening: Use of screens to remove coarse Semi-ConfinedAqulfer. An aqulfer par- Signal: The volume or product-level
floating and suspended solids from sew- tlally comemed by soil layen of low perme- change produced by a leak in a tank.

....age. ability through which recharge and dis-
Science Advisory Board (SAB): A group charge can still occur. Signal Words: The words used on a pesti-
of external scientists who advise EPA on cide label-Danger, Warning, Caution-to
science and policy, indicate level of toxicity.
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Si_dflcant Deterioration: Pollution resu/to Small Quantity Generator (SQG-aometi- Solid Waste Digital: The final placement
ing from a new source in previously meg referred to as "Squeegee'_. Penmm or of refuse that is not salvaged or recycled. "
"dean" areas. (See: prevention of significant enterprises that produce 220-2200 pounds Solid Waste Management: Supervised
deterioratimQ per month d hazardous waste; are re- handlin 8 of waste materials from their

quired to keep more records than condt- source through processes to dis-
Si_Vi_mt Municipal FacmUe_ Thee tiona_ exe_n_ genera_. The _

• publicly owned sewage treatment plants catesosy of hazardous waste gene_to_ posaL
• that discharge a mil//°n gallons..P_" day or SQC_ include au_ shops, dry dcan- Solidificalion and Stabilizatlon: Removal
more and are therefore conssdered by

e/s, photographic developers, and • host d of wastewater from a waste or changing it
• states to have the potential for to substan- other small businesses. (See: conditionally chemically to make it less permeable and
tlally effect the quality of receiving waters, exempt generators), susceptible to transport by water.

Significant Non-Compliance: (See Sisnifi- Smelter:. A facility that melts or fuses ore, Soot:. Carbon dust formed by incomplete
cant Violations.) often with an acx'ompsnyin S chemical combustion.
Signlficant Violatlons: Violations by point change, to s_arate its metal content. Earls-
source dischargers of su/f_.ient magnitude along cause pollution. "Smelting" is the pro- Sorptlon: The action of soaking up orattracting substances; process used in
or duration to be • refiulatory priority, cass involved, many pollution control systems.
SUvkult'u_. Management of forest Land Smog: &h" __e0t_et_.ed.o_h oxi-
for timber. Sometimes contributes to water dants. (See: photochemical smog. ) Source RedUction: Reducing the amount ....

of materials entering the waste atream by
pollutio_ as in clear-cutting. Smoke:Particies suspended in air after in- redesigning prbducts or patterns of pro-
Sinking: Controlling oil spills by using an complete combustion, duct ion or_consumption (e.g., usin 8 return-

• bent to trap the oil and sink it to the Soft Detergent_ C3eanin8 agents that able beyerage containers). Synonymouswith waste reduction.
bottom of the body of water where the break down in nature.
agent and the oR are biodegraded. Source Separation: Segregating various

Soft Water. Any water that does not con-
Site Assessment Program: A means of tain a significant amount of dissolved wastes at the point of generation (e.g.,
evaluating hazardous waste sites through minerals such as salts of calcium or mag. separation of paper, metal and glass from

assessments and site inspec. . other wastes to make recycling simplerI_iUtTL

fions to develop a Hazard Ranking System and more efficient.)
score. Soll Adsorption Field: A sub-surface area

containing a trench or bed with clean Special Review:. Formerly known as Re-
Sltelnspeclion:Thecollectionofinforma- stones and • system of piping through buttablePresumptict_AgainstRegistration
tion from • Supedund site to determine which treated sewage may seep into the (RFAR), this is the regulatory process
the extent and t_,,erity of hazards posed surrounding soil for further treatment and through which existin 8 pesticides suspect-
by the site. It ioIlows and is more exten- ed of posing unreasonable risks to human
slve than • preliminary assessment. The disposal he_dtl_ non-target organisms, or the envi.
purpose is to gather information _y SOft and Water Conservation Practices: rorunent are referred for st-view by EPA.
to some the site, •in 8 the 14*._,xi Ranking Control measures consistin 8 of managerial, Such review requires an intemive
System, and to determine tf it presentsan vegetative, and structural practices to risk/benefit analysis with opportunity for
immediate threat requ/ring prompt reduce the _t__sof soil and water, public comment. If risk is found to out.

weigh soclal and ecosmmic benefits, regula-
rs•oval. Soll Conditioner. An organic material llke tory actions ranging from label revisions
Site Safety Plan: A crucial element in all humus or compost that helps soil absorb and use-restrlction to cancellation or aug-
removal actions, it includes information on water, build a bacterial community, and ]>ended registration can be initiated.
equipment being used, precautions to be take up mineral nutrients.

taken, and steps to take in the event of an Soil Emdibility: An indicator of a soil's Special Waste: Items such as household
on-site emergency, susceptibility to raindrop impact, runoff, hazardous waste, bulky wastes (refrigera-tors, piecesof furniture, etc.) tires, and
Siting_ The process of choosing a location and other erosive process_, used oil.
for a facility. Soll Gas: Gaseous elements and com- :
Skimming: Using a machine to remove oi/ pounds in the small spaces between patti. Species: A reproductively isolated aggre-
or scum from the surface"of the water, cles of the earth and soiL Such gases can gate of interbreeding organisms.

Slow Sand Filtration: Passage of raw be moved or driven out under pressure. Spill Prevention Control and Counter-measures Plan (SPCP}: Plan coverin 8 the
water through a bed of sand at low veloci- Soil Stesilant:: A chemical that temporarily release of hazardous substances as defined
ty, resulting in substantial removal of or permanently preventsthegrowth of all in the CleanWater Act.
chemical and biological contaminants, plants and animals, depending on the

Sludge: g semi-solid residue from any of chemicaL Spolh Dirt or rock removed from its origi-
nal location-destroying the composition of

a number of air or water treatment pro- Sole-Source Aquifer. An aquifer that sup- the soil in the process-as in strip.adnin 8,
cesses;can be a hazardous waste, plies 50-percent or more of the drinking dredgin_ or construction.water of an area.
Sludge Digester. Tank in which complex
organic substances like sewage sludges are Solid Waste: Non-liquid, non-soluble Sprawl: Unplanned development of openland.
biologically dredged. During these reac- materials ransin 8 from municipal garbage
tions, energy/s released and much of the to industrial wastes that contain complex Spray Tower Scrubber. A device that
sewage is converted to methane, carbon and sometimes hazardous substm_t-es, sprays alkaline water into a chamber
dioxide, and water. Solid wastes also include sewage sludge, where acid. sages present to aid in the

agricultural refuse, demolition wastes, and neutralizing of the gas.
Slurry: A watery mixture of insoluble mining residues. Technically, solid waste
matter re_ultin 8 from some pollution con- also refers to liquids and gases in contain- Stable Air. A motionless mass of air tha,
trol techniques, era. holds instead of dispersing pollutants. ,

Stabilization: Conversion of the active
organic matter in sludge into inert, harm-
less material.
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Stack: A chimney, smokestack, or vertical Sump: A pit or tank that catches liquid Suspension: Suspending the use of a
"pethat discharges used air. runoff for drainage or disposal pesticide when EPA deems it necessary to

prevent an imminent hazard resulting from
__tabllization Ponds: (See: lagoon.) Supercritlcal Water. A type of thermal its continued use. An emergency suspen-

treatment using moderate tenlperatures sion takes effect immediately'; under an
Stack Effect: Air, as in a chimney, that and high pressures to enhance the ability ordinary suspension a registrant can re-
moves upward because it is warmer than of water to break down large organic quest a hearing before the suspension goes
theambientatmosphere, moleculesintosmaller,lesstoxicones. intoeffect.Such a hearingprocessmight
Stack Gas:. (See: flue gas.) Oxygen injected during this process corn- take six months.

hines with simple organic compounds to
Stage II Controls: Systems placed on form carbon dioxide and water. Suspension Culture: Cells growing in a
service station gasoline pumps to control liquid nutrient medium.
and capture gasoline vapors during refuel- 8uperfund: The prosnun operated under
ling. the legislative authority of CERCLA and Swamp: A type of wetland dominated by

SARA that funds and carries out EPA solid woody vegetation but without appreciable
Stagnatlon: Lack of motion in a mass of waste emergency and long-term removal peat deposits. Swamps may be fresh or salt
air or water that holds pollutants in place, and remedial activities. These activitieswater and tidal or non-tidal. (See: wetlan-

Stand_N0__pose"_'_ts on include establishing the National Priorities -ds_: _

the amount of pollutants or emissions List, investigating sites for inclusion on the Synthetic Organic Chemicals (SOCs):
produced. EPA establishes minimum start- list, determining their priority, and con- Man-made organic chemicals..Some SOC.s
dards, but _,ates are allowed to be stricter, ducting and/or supervising the deanup

and otherremedialactions, are volatile, others tend to stay dissolved
Start of a Response Action: The point in in water instead of evaporating.
time when there is a guarantee or set-aside Superfund Innovative Technology Evalu- Systemic Pesticide: A chemical absorbed
of funding either by EPA, other .federal atlon: EPA program to promote develop- by an organism that makes the organism
ag_, states or Principal Responsible ment and use of innovative treatment
Part_ in order to begin response actim_ technologies in Superfund site cleanups, toxic to.pests.

at a Superfund site. Surface Impoundment: Treatment, stor-

State Emergent T Response Comm;_ion age, or disposal of liquid hazardous wastes T
(SERC):.Commission appointed by each in Ponds.

state governor according to the require- Surface Uranium Mines: Strip min_g Taifings: Residue of raw material or waste
ments of SARA Title111. The SERC.s desig- operations for removal of uranium-bearing separated out during the proce_in8 of
na_e emergency planning districts, appoint ore. crops or mineral
local emergency planning committees° and
supervise and coordinate their activities. Surface Water:.All water naturally open to Tall Water. The runoff of irrigation water

the atmosphere (rivers, lakes, reservoirs, from the lower end of an irrigated F_-id.

Ate Implementation Plans (SIP): EPA- ponds, streams, impoundments, seas, Technical Assistance Grant (TAG): As
_/_mred state plans for the establishment, estuaries, etc.) and all springs, welis, or part of the Superfund program, Technical
regu_tion, and enforcement of air poUu- other collectors directly influenced by Assistance Grants of up to _50,000 are
tion standards, surface water, provided to citizens" groups to obtain
StatlonarySourc_.Afixed-siteproducerof Surfacing ACM: Asbestos-containlng assistance in interpreting information
pollution, mainly power plants and other material that is sprayed or troweled on or related to cleanups at Superfund sites or
facilities usingindustrialcombustion pro- otherwise appliedto surfaces,such as those proposed fortheNational Priorities
cesses, acoustical plaster on ceilings and fire- LISL Grants are used by such groups to
Storage: Temporary holding of waste proofing materials on structural members, hire technical advisors to help them under-stand the trite-related techn__c_linformation

treatment or disposal, as in con- Surfacing Material: Material sprayed or for the duration of response activities.
taine_ tanks, waste piles, and surface troweled onto structural members (beams,
impoundments, colun_, or deckirig)/or Fu'eprotection; or Technology-Based Limitations: Industry-
Storm Sewer. A system of pipes (.separate on ceilings or walls for Fu'eprooFmg, acous- specific effluent limitations applied to a
from unitary sewers) that-carries only tica] or decorative p_. Includes discharge when it will not cause a viola-
water runoff from buildings and land textured plaster, and other textured wall tion of water quality standards at low
surfaces, and ceiling surfaces, stream flows. Usually applied to discharg-

• es into large rivers.
Stratification: Separating into layer. Surfactant: A detergent compound that

promotes lathering. Technology-Based Standards: Effluent
Stratosphere: The portion of the atmo- limitations applicable to direct and indL-ect
sphere I0-to-25 miles above the earth's Surveillance System: A series of monitor- sources which are developed on a categor-
surface, ing devices designed to check on environ- y-by-category basis using statutory factors,

mental conditions, not including water-quality effects.Strip-Croppins: Growing crops in a sys-
tematic arrangement of strips or bands that Suspect Material: Building material sus- Terracing: Dikes built along the contour of
serve as barriers to wind and water ero- pected of containing asbestos, e.g., surfsc- sloping farm land that hold runoff and
sion. ing material, floor tile, ceiling tile, thermal sediment to reduce erosion.

system insulation, and miscellaneousother"
Strip-Mining: A processthat uses ma- materials. Te_iaryTreatment:Advanceddeaningof
chines to scrape soil or rock away from wastewater that goes beyond the second-
mineral deposits just under the earth's Suspended L_ds: Sediment particles an]or biological stage, removing nutrients
surface, maintained in the water column by turbu- such as phosphorus, nitrogen,and most

;tructuralDeformation: Distortionin lenceand carriedwiththeflowofwater. BOD and suspendedsolids.

wallsofatankafterliquidhas beenadded Suspended Solids:Smallparticlesofsolid Thermal Pollution:Dischargeof heated
or removed, pollutants that float on the surface of, or water from industrial processes that can

are suspended in, sewage or other liquids, kill or. injure aquatic organisms.
Sulfur Dioxide (SO=):A pungent, colorless, They resist removal by conventional
gaseous pollutant formed primarily by the means.
combustion of fossil fuels.
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Thermal System Insulation (TSI): Asbe_ Total Dissolved Solids (TDS): AI/material Treated Regulated Medical Waste: Medi-
material appliedto pipes, that passesthe standard glass river filter; calwastetreated to substantia/ly reduce or

fittings, boilers, breeching, tanks, ducts, or now called total Fdtrable reside. Term is eliminateits pathogenlcity, but that has not
other interior structural components to used to reflect salinity, yet been destroyed.

pt_'ent heat loss or gain or water t_nden- Total Suspended Solids ('rss): A measure Treatment Plant: A structure built to treat
utio_, of the suslxmcled solids in wastewater, wastewater before .dlschargin 8 it into the ....
"Fhennal Treatment: Use of elevated tern- effluent, or wator bod_, determined by environmenL

peratures to treat hazardous wastes. (See: tests for "total suspended non-filterable
incineration; pyrolysis.) solids." (See: suspended solids.) Treatment, Storage , and Disposal Facility:.Site where a b='7_Jrdous substance is treat-

_IdLtmltValue(iLV):Thecoocen- Toxic Chemical Release Form: In/orma- ed, stored, or disposed of. TSD/acilities
tration of an airborne substance that an tlon form required of facilities that manu- are re_Ltlated by EPA and states under
average person cart be repeatedly exposed facture, process, or use (inquantities above RCRA.

to without adverse effects. TLVs may be a specific amount) _ listed under Treatment:. (1) Any method, tedmlque, or
expreeeed in three ways: TLV-'rWA-Thne SARA Title HI. process designed to remove solids and/or
we!Shred average, based c_ an allowable

-- -- 8-_ Toxic Chemical:Any chemical listed in pollutants from solid waste, wastestreams,avl_"a over a norlnai hour ......

exposure gea . V- -"_". J_P.A rides as "Toxic Chemicals Subject to effluents, and air euuss_ons. (2) methods
workday or 40-hour workweek; TL STE ....................... the biol ......... :x,ctmn_l_ orme ogtcatcharacter or
L-Short-termexposureumst ormaximum .................. , corn - "tionof an...............
concentration /or a brief speclfied period of . t'°mmumt7 tuSm'm'e_°w ,-,ct oz l_,oo, poss y regum_a memca_
time, depending o/_ a specific chemical ToxicChemlcal Use Substitution: Replac- waste so as to substantially reduce or
(TWA must st/I/ be met); and TLV-C- in8 toxic chemicah w/_ less harmful eliminate its potehtial for causing disease.
Ceilin 8 Exposure Limit or maximum chemicals in industrial processes. Trial Burn: An incinerator test in which
exposure concentration not to be exceeded emissions are monitored for the presence
under any ch_imstanc_. ('IWA must still Toxic Cloud: Airborne plume of gases, of specific organic compounds, particula-
be met.) vapors, fumes, or aerosols containing toxic tes, and hydrogen chloride.materials.

Threshold Planning Quantity:. Aquantity Toxic Pollutants: Materials that cause Trlchloroethylene (ICE}: A stable, low
designated for each chemical on the list of
extremely b:,TJ,rdous substances that trig- death, disease, or birth defects in organ- haled.b°iling'pointUsedascol°rleSSasolventliquid,ormetalt°xiCdecreas-ifin-
8era notification by facilities to the State isms that ingest or absorb them. The quart- ing agent, and in other industrial applica-
Emergency Response CommJ.ssion that titles and exposures necessary to cause tions.
such facilities are subject to emergency these effects can vary widely.
piannln 8 requirements under SARA Title Toxic Release Inventory: Database of toxic Trickling Fdter. A coarse treatment systemin which wastewater is tridded over a bed

• fir releases in the United States compiled from of stones or other material covered with

Tidal Mand_ Low, fiat marshlands tra- SARA Title HI section 313 reports, bacteria that break down the organic waste
versed by channels and tidal hollows, Toxic Substance: A chemical or mixture and produce clean water.

sub_ct to tidal inundation; normally, the that may present an unreasonable risk of Trickle Irrigation: Method in which water _
oertlyvegetation present is eaJt-tolerant injury to health or the environment.

and grasses. (See: wetlands.) drips to the soil from perforated tubes Or
Toxic Waste: A waste that can produce emitters.

Time-welghted Average 0WA): In air injury if inhaled, swallowed, or absorbed Trihalomethane (THM): One of a familysampling, the average air concentration of through the skin.
of organic compounds named as derivative

contaminants during a given period. Toxicity Testing: Biological testing (usual- of methane. _ are generally by-prod-
Tolerances: Permissible residue levels for ly with an invertebrate, fk_h, or small ucts of cldorination of drinking water that
pesticides in raw agricultural produce and mammal) to determine the adverse effects contains organic material
processed foods. Whenever a pesticide is of a compound or effluent.
_-gistered for use on a.food or a feed crop, Trust Fund (CERCLA): A fund set up
a tolerance (or exemption from the toler- Toxicologlcal Profile: An examination, under the Comprehensive Environmental
ance requirement) must be establishecL summary, and interpretation of a hazard- Response, Compensation and Liability Act
EPA establishes the tolerance levels, which ous substance to determine levels of expo- (CERCLA) to help pay for cleanup of
are enlorced by the Food and Drug Ad- sure and associated health effects, ha Tardous waste sites and for legal action

to force those responsible for the sites to
ministration and the Department of Agri- Transpiration: The process by which water clean them up.
culture, vapor is lost to the atmosphere from living
Tonnage: The amount of waste that a plants. The term can also be applied to the Tundra: A type of ecosystem dominated
landfill accepts, usually expressed in tons quantity of water thus dissipated, by lichens, mosses, grasses, and woody

plants. Tundra is found at high latitudes
per month. The rate at which a landfill Transportation Control Measures (YCMs): (arctic tundra) and high altitudes (alpine
accepts waste is limited by the landFd]'s Steps taken by a locality to adjust'traffu: tundra). Arctic tundra is underlain by
permit, patterns (e.g., bus lanes, turnout, right turn permafrost and is usually saturated. (See:
Topography: The physical features of a on red) or reduce vehicle use (ride sharing, wetlands.)
surface area including relative elevations high'°ccupancyvehicle lames) tOcut vehic-
and the position of natural and man-made ular emissions. Turbidimeter. A device that measures the
features. Trash: Material considered worthless ¢_r density of suspended solids in a liquid.

Total Dissolved Phosphorous: The total offensive that is thrown away. _y Turbidity:. 1. Ha_d_ness in air caused by the
phosphorous content o all material that defined as dry waste material, but in com. presence of particles and pollutants. 2. A
will pass through a Fdter, which is deter- mon usage It is a synonym/or garbage, cloudy condition in water due to suspend-
mined as orthophosphate without prior rubbish, or refuse, ed silt or organic matter.

digestion or hydrolysis. Also calied soluble Treatability Studies: Tests of potential
P. or ortho P. cleanup technologies conducted in a labo- _

ratory (See: bench-scale tests.)

Trash-to-Enerb"y Plan: Burning trash to
produce energy.

..
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| V Vulnerable Zone: An area over which theairborne concentration of a chemical acci-

.... _Itra Clean Coal (UCC): Coal that is Vapor C.aptun_ System: Any combination dentally released could reach the level of
washed, ground into fine particles, then of hoods and ventilation system that cap- concern.

chemically treated to remove sulfur, ash, tures or contains organ/c vapors so they Vulnerability Analysis: Assessment of
silicone, and other substances; usually may be directed to an abatement or recov- elements in the community that are sus-
briquetted and coated with a sealant made cry device, ceptible to d_mage should a release of
/romcoaL Vapor Dispersion: The movement of l_'_rdous materials occur.
Ultraviolet Rays: l_diation from the sun vapor clouds in air due to wind, thermal
that can be useful or potentially harmful, action, gravity spreading, and

UV rays from one part of the spectrum Vapor Plumes: Flue gases vis_le because V_
(LrV'A) enhance Plant file and are useful in they contain water droplets.
some medical and dental procedures; UV Waste: 1. Unwanted materials left over
rays from other parts of the spectrum (UV- Variance: C,ovenunent permission for a from a manufacturing process. 2. Refuse
B) can cause skincancer or other tissue delay or exception in the application of a from places of hunch or animal habitation.
damage. The ozone layer in the atmo- given law, ordinance, or regulation. Waste Characterization: Identifk:ation of
sphere partly shields us from ultraviolet Vector. I. An organism, often an insect or chemical and microl_iological constituents
rays reaching the earth's surface. rodent, that carries disease. 2. Plasmids, of a waste material
Underground Injection Control (UIC): The viruses, or bacteria used to transport series
program under the Safe Drinking Water into a host ceil A ge_e is placed in the Waste Exchange: Arrangement in which
Act that regulates the use of wells to pump vector;, the vector then "infects" the bacte_ companies exchange their wastes for the
fluids into the ground, urn. benefit of both parties.

Waste Feed: The continuous or intermit-
Underground Sources of Drinking Water:. Vehicle Miles Travelled (VM'I_: A meat- tent flow.of wastes into an incinerator.
Aquifers currently being used as a source sure of the extent of motor vehicle opera-
of drinking water or those capable of tion; the total number of vehicle miles Waste Load Allocation: The nm,,6mum
supplying a public water system. They travelled within a specific geographic area load of pollutants each discharger of waste
have a total dissolved solids content of over a given period of time. is allowed to release into a particular

• waterway. Discha_e limits are usually
10,000 milligrams per liter or less, and are Ventilation/Suction: The act of admitting required for each specific wate_ quality
not "exempted aquilers." (See: exempted fresh air into a space in order to replace criterion being, or expected to be, violated.aquifer.)

stale or contaminated air;, achieved by The portion of a stream's total assimilative
Undergroun.d Storage Tank: A tank locat- blowing air into the space. Similarly, suc- capacity assigned to an individual dis-
-d at least partially underground and tion represents the admission of fresh air

signed to hold gasoline or other petro- into an interior space by lowering the charge.
=._umproducts or chemicals, pressure outside of the space, thereby Waste Minimization: Measures or tech-
Unreasonable Risk: Under the Federal drawing the contaminated air outward, niques that reduce the amount of wastes
Insecticide. Fungicide, and Rodenticide Act Venturi Scrubbers: Air pollution control generated during industrial production
(F/FRA), "unreasonable adverse effects" devices that use water to remove particu- processes; term is also applied to recyclingand other efforts to reduce the amount of

means any unreasonable risk to man or the ]ate matter from emissions, waste going into the waste stream.environment, taking into account the medi-
cal, economic, social, and environmental Vinyl Chloride: A chemical compound, Waste Reduction: Using source reduction,

used in producing some plastics, that is
costs and benefits of any pesticide, believed to be oncogenic, recycling, or compoeting to prevent or
Unsaturated Zone: The area above the reduce waste generation.
water table where soil pores are not fully Virgin Materials: Resources extracted from
saturated, although some water may be nature in their raw form, such as timber or wasteWaste fromStream:homes,Thebusinesses,total flowinstitutions,of solid
present, metal ore. and manufacturing plants that are recy-

Uranium Mill Tailings Piles: Former Volatile: Any substance that evaporates cied, burned, or disposed of in landFdh, or
uranium ore processing sites that contain readl]y, segments thereof such as the "residential
leftover radioactive materials (wastes), Volatile Organic Compound (VOC):Any waste stream" or the "recyclable wastestrealx1.*
including radium and unrecovered urani- organic compound that participates in
urn. atmospheric photochemical reactions ex- Waste Treatment Lagoon: Impoundment

Uranium Mill-Tailings Waste Piles: Li- cept those designated by EPA as having made by excavation or earth f'dl for biolog-
censed active mills with t_tilin_ piles and negligible photochemical reactivity, ical treatment of wastewater. '
evaporation ponds created by acid or Volatile Synthetic Organic Chemicals: Waste TreatmentPlant:Afacilitycontain-
alkaline leaching processes. Chemicals that tend to volatilize or evapo- ing a series of tanks, screens, filters and

Urban Runoff: Storm water from city rate. other processes by which pollutants areremoved from water.
streets and adjacent domestic or commer- Volume Reduction: Processing waste
cial properties that carries pollutants of materials to decrease the amount of space , Waste Treatment Stream: The continuous
various kinds into the sewer systems and they occupy, usually by compacting or movement of waste from generator to
receiving waters, shredding, incineration, or composting, treater and disposer.

Utility Load: The total electricity demand Volumetric Tank Test:. One of several tests Wastewater. The spent or used water from
for a utility district, to determine the physical integrity of a ahome, community, farm, or industry that

storage tank; the volume of fluid in the contains dissolved or suspended matter.
tank is measured directly or calculated
from product-level changes. A marked
drop in volume indicates a leak.
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Wastewater tufrasemc_u_ The phm or WeJl l_uF A wa_ gast_ht seal X Y Z |
network/or the collectio_ treatment, and installed in a bore hole o¢ w,-ll to prevent
disposal of l_rase in a community. The movement of fluids. Xenobiote: Any biotum displaced from its

• normal habitat; a chemical toreigrt to a
level of treatment will depend oft the stze Wellhead Protection Area: A protected biologk_ system.
of the communay, the type of dlscharSe_ _4aee and sub--face F_ne _

• and/or the designated use of the receiving a well or wellfield supplying a public Yard Waste: The part of solid wastecom -_-
water, water system to keep contaminants from posed of grass clippings, leaves, twigs,
Wutewater Oporations andMain_mmee: _re____ehingthe well water, branches, and garden refuse.

Actiom taken after _ to assure _retlamd_ An area that b saturated by Yellow-Boy: Iron oxide flocculent (dumps
that htcilitles _ to treat wutewa- surface or ground water with vegetation of solids in waste or water); usually ob-
ter will be operated, maintained, andlrmn- adapted for life tmdor those _ condi- served as o_yeJJow deposits in sur-
abed t° reach Preset/bed effluent leveb in tious, asswamps, bo_, fens, marshes,and face strean_ with exce_ h-on content. _.e:
an optimum manner, estuar_ floe, floccolatic_.)
Water Pollution: The presencein water of
esmugh harmhd of objectkmable material Wildlife Refuse: An area designated for Z4ist: ¢3SHA's tables of toxic and hazard-the protecti_ of wild animals, within ous air contaminants.

to damage the wateFs q,_llty, which hunting and fishing are either pro- Zone of Saturation: (See: saturated zone.)

water co,a-,pa.qy,county water district, or Wood.Bumins.Stove pollution: Airpollu. Zoo_hmkto_ Tiny aquatic anima___
mtmicipality that delivers drinking water tion caused by emissions of particulate by fish. .
to custmllen, matter, carbon monoxide, total suspended
Water _udlty Criteria: Levels of water _tm, and _eqr_matter "-
quality expected to render a body of water from woed_ stoves.
suitable for its designated use. Criteria are
based oo specific levels of pollutants that Wood Treatment l:ao_ty:. An industrial
would make the water harm/ul t/used ior facility that treats lumber and other tvood

drinking, r, vimming, farming, fmh produc- products for outdoor use. The process
emptoys chromated copper arsenate, which

tion, or industrial processes, is regulated as a hazardous material

Water Quality Stamclan_ State-adopted Working Level Month 0VLM): A unit of
and EPA-approved ambient standards for measure used to determine cumulative
water bodies. The standards p_ the

of the water body and establish the exposure to radon.
water quality criter/a that must be met to Working Level 0VL): A unit of
protect designated uses. for documenting exposure to radon decay

Water Quality-Based Limitationg Effluent products, the so-calkd "daug,hte_% One
limitation_ applied to dischargers when working level is equal to approximately
mere torhnolosy-based limitations would 200 picocuries per Uter. ....
cause violatlc_ of water quaUty standards.
Usually applied to discharges into small
streams.

Water Quality-Based Permit: A permit
with an effluent limit more stringent than
cme based on technology perfomumce.
Such limits may be necgssary to protect the
designated use of receiving waters (Le.,
recreation, irrigation, industry or water
supply).

Water Solubility:. The maximum possible
concentration o[ a ¢.hemicaJ compound
dissolved in water. If a substance is water
soluble it can very readily disperse
through the envimnment_

Water Supplier:. One who owns or oper-
ates a public water system.

Water Supply System: The collection°
. treatment, storage, and dism'bution of

potable water [rom source to consumer.

Water Table: The level of b,rotmdwater.

Watershed: The land area that drains into
a stream.

Well Injection: The subsurface emplace-
ment of fluids into a well

Well Monitorlns: Measurement by on-site
instruments or laboratory methods of well
water quality.
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AGOUISlTION ,_I_,ID
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MEMORANDUM FOR ASSISTANT SECRETARY OF THE ARMY
(INSTAI.I-ATIONS.LOGISTICS AND ENVIRONMENT)

ASSISTANT SECRETARY OFTHE NAVY

(INSTALLATIONS AND _'VIRONMENT)
ASSISTANT SECRETARY OFTHE AIR FORCE

(MAN'POWER, RESI_VE AFFAIRS,INSTA_-TATIONS AND
ENVIRONMENT)

DEPUTY UNDER S_-CRETARY OF DEFENSE
0_¢mONMENTAL SECURrTY)

DF_UTY UNDER SECRETARY OF DEFENSE
('INDUSTRIAL AFFAIRS AND INSTALLAT/ONS)

DIRECTOR.DEFENSE LOGISTICS AGENCY fD)

SUBJECT: Responsibility for Additional Environmental Cleanup after Transfer of Real Property.

The purposeof theattachedpolicyis to describethe circumstancesunderwhichDoD
wouldperformadditionalcleanuponDoD prol_rty that istransferredby deedtoanypersonor
entity outsid_ the f_.ra] government. This po/icy is applicable to real property undo- DoE)
control that is to be transferred outside the fedm'al govemmenL and is effective imme_tiamly. For
propertythat is transferredpursuanttosection1200a}(3)(C)of theComprehensive
Environmental Response, Compmmadon, and Liability Act (CERCLA, 42 USC 9620(h)(3)(C)),
this policy applies after the termination of the deferral period.

DoD continues to be committed to a remedy selection process that provides for full
protection of human health and theenvironment, even after property hasbeen transferredby
DoD. The Deputy Under Sensv.taryof Defense (Environmental Security) will issue separately
any specific guidance ne_..dedto implesnent this policy. This policy should he read to be
compatible with and does not supersede othea-related DoD polices, and is to be incorporated in
the next revision of the appropriam DoD Insumction. I ask for your support in implementing this
policy and workingwith comnzmities so that they can make informeddecisions in developing
their redcvelopnmnt pl.._

Unaer_et,_/of Oefew,e

Ath_chrnent

0
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Policy on Responsibility for Additional Environmental Cleanup

DoD Policy on Responsibihty for Additional Environmental Cleanup
After Transfer of Real Property

Background. This policy is instituted within the framework established by land use planning
practices and land use planning authorities possessed by communities, and the environmental restoration

process established by statute and regulation. The land use planning and environmental restoration
processes - two separate processes - are interdependent. Land use planners need to know the
environmental condition of property in order to make plans for the future use of the land. Similarly,

knowledge of land use plans is needed in order to ensure that environmental restoration efforts are
focused on making the property available when needed by the community and that remedy selection is

compatible with land use. This policy does not supplant either process, but seeks to integrate the two by
emphasizing the need to integrate land use planning assumptions into the cleanup, and to notify the
community of the finality of the cleanup decisions and limited circumstances under which DoD would be

responsible for additional cleanup after transfer.

Cleanup Process. The Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA, 42 USC 9601 et seq.) and the National Off and Hazardous Substances Pol/ution Contingency

Plan (NCP, 40 CFR 300) establish the requirements and procedures for the cleanup of sites that have been
contaminated by releases of hazardous substances. CERCLA, furthermore, requires that a deed for

federally owned property being transferred outside the government contain a covenant that all remedial
action necessary to protect human health and the environment has been taken, and that the United States
sh_d_lconduct any additional remedial action "found to be necessary" after transfer. Within the

established restoration process, it is DoD's responsibility, in conjunction with regulatory agencies, to
select cleanup levels and remedies that are protective of human health and the environment. The

environmental restoration process also calls for public participation, so that the decisions made by DoD
and the regulatory agencies have the benefit of community input.

Land Use Assumptions in Cleanup Process. Under the NCP, future land use assumptions are

developed and considered when performing the baseline risk assessment, developing remedial action
alternatives, and selecting a remedy. The NCP permits other-than-residential land use assumptions to be

considered when selecting cleanup levels and remedies, so long as selected remedies are protective of
human health and the environment. The U.S. Environmental Protection Agency (EPA) further amplified

the role of future land use assumptions in the remedy selection process in its May 25, 1995, "Land Use in

the CERCLA Remedy Selection Process" directive (OSWER Directive No. 9355.7-04).

Development of Land Use Plans. By law, the local community has been given principal

responsibility for reuse planning for surplus DoD property being made available at Base Realignment and
Closure (BRAC) installations. That reuse plarmmg and implementation authority is vested in the Local

Redevelopment Authority (LRA) described in the DoD Base Reuse Implementation Manual (DoD
4165.66-M). The DoD Base Reuse Implementation Manual call._ for the LKA to develop the community

redevelopment plan to reflect the long term needs of the community. A part of the redevelopment plan is
a "land use plan" that identifies the proposed land use for given portions of the surplus DoD property.

The DoD is committed to working with local land use planning authorities, local government officials,

and the public to develop realistic assumptions concerning the future use of property that wiI1 be
transferred by DoD. The DoD will act on the expectation that the community land use plan developed by
the LRA reflects the long-range regional needs of the community.
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Use of Land Use Assumptions in the Cleanup Process. DoD environmental restoration efforts for

properties that are to be transferred out of federal control will attempt, to the extent reasonably

practicable, to facilitate the land use and redevelopment needs stated by the community in plans
approved prior to the remedy selection decision. For BRAC properties, the LRA's redevelopment plan,

specifically the land use plan, typically will be the basis for the land use assumptions DoD will consider
during the remedy selection process. For non-BRAC property transfers, DoD environmental restoration
efforts will be similarly guided by community input on land use, as provided by the local government

land use planning agency. In the unlikely event that no community land use plan is available at the time
a remedy selection decision requiring a land use assumption must be made, DoD will consider a range of

reasonably likely future land uses in the remedy selection process. The existing land use, the current
zoning classification (if zoned by a local government), unique property attributes, and the current land
use of the surrounding area all may serve as useful indicators in determining likely future land uses.

These likely future land uses then may be used for remedy selection decisions which will be made by
DoD (in conjunction with regulatory agencies) in accordance with CERCLA and the NCP.

DoD's expectation is that the community at-large, and in particular the land use planning agency,
will take the environmental condition of the property, planned remedial activities, and technology and

resource constraints into consideration in developing their reuse plan. The February 1996 "Guide to

Assessing Reuse and Remedy Alternatives at Closing Military Installations" provides a useful tool for
considering various possible land uses and remedy alternatives, so that cost and time implications for

both processes can be examined and integrated. Obviously, early development of community consensus
and publication of the land use plan by the LRA or the land planning agency will provide the stability
and focus for DoD cleanup efforts.

Applicable guidelines in EPA's May 25, 1995, "Land Use in the CERCLA Remedy Selection
Process" Directive should be used in developing cleanup decisions using land use assumptions. For a

remedy that will require restrictions on future use of the land, the proposed plan and record of decision
(ROD) or other decision documents must identify the future land use assumption that was used to

develop the remedy, specific land use restrictions necessitated by the selected remedy, and possible
mechanisms for implementing and enforcing those use restrictions. Examples of implementation and
enforcement mechanisms include deed restrictions, easements, inspection or monitoring, and zoning. The

community and local government should be involved throughout the development of those
implementation and enforcement mechanisms. Those mechanisms must also be valid within the

jurisdiction where the property is located.

Enforcement of Land Use Restrictions. The DoD Component disposal agent will ensure that

transfer documents for real property being transferred out of federal control reflect the use restrictions
and enforcement mechanisms specified in the remedy decision document. The transfer document should
also include a description of the assumed land use used in developing the remedy and the remedy

decision. This information required in the transfer documents should be provided in the environmental
Finding Of Suitability to Transfer (FOST) prepared for the transfer. The DoD Component disposal agent

will also ensure that appropriate institutional controls and other implementation and enforcement
mechanisms, appropriate to the jurisdiction where the property is located, are either in-place prior to the

transfer or will be put in place by the transferee as a condition of the transfer. If it becomes evident to the
DoD Component that a deed restriction or other institutional control is not being followed, the DoD

Component will attempt to ensure that appropriate actions are taken to enforce the deed restriction.

The DoD expects the transferee and subsequent owners to abide by restrictions stated in the
transfer documents. The DoD will reserve the right to enforce deed restrictions and other institutional

controls, and the disposal agent will ensure that such language is also included in the transfer documents.
If DoD becomes aware of action or inaction by any future owner that will cause or threaten to cause a
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release or cause the remedy not to perform effectively, DoD also reserves the right to perform such
additional cleanup necessary to protect human health and the environment and then to recover costs of

such cleanup from that owner under the terms of the transfer document or other authority.

Circumstances Under Which DoD Would Return to do Additional Cleanup. A determination
may be made in the future that the selected remedy is no longer protective of human health and the
environment because the remedy failed to perform as expected, or because an institutional control has

provento be ineffective, or because there has been a subsequent discovery of additional contamination

attributable to DoD activities. This determination may be made by DoD as a part of the remedy review

process, or could be a regulatory determination that the remedy has failed to meet remediation objectives.
In these situations, the responsible DoD Component disposing of the surplus property will, consistent
with CERCLA Section 120(h), perform such additional cleanup as is both necessary to remedy the

problem and consistent with the future land use assumptions used to determine the original remedy.
Additionally, after the transfer of property from DoD, applicable regulatory requirements may be revised
to reflect new scientific or health data and the remedy put in place by DoD may be determined to be no
longer protective of human health and the environment. In that circumstance, DoD will likewise,

consistent with CERCLA Section 120(h), return to perform such additional cleanup as would be generally
required by regulatory agencies of any responsible party in a similar situation. Also note that DoD has

the right to seek cost recovery or contribution from other parties for additional cleanup required for
contamination determined not to have resulted from DoD operations.

Circumstance Under Which DoD Would Not Return to do Additional Cleanup. Where additional

remedial action is required only to facilitate a use prohibited by deed restriction or other appropriate
institutional control, DoD will neither perform nor pay for such additional remedial action. It is DoD's

p_i_ion that such additional remedial action is not "necessary" within the meaning of CERCLA
Section120(h)(3). Moreover, DoD's obligation to indemnify transferees of closing base property under

Section 330 (of the Fiscal Year 1993 Defense Authorization Act) would not be applicable to any claim
arising from any use of the property prohibited by an enforceable deed restriction or other appropriate
institutional control.

Changes to Land Use Restrictions after Transfer. Deed restrictions or other institutional controls

put in place to ensure the protectiveness of the remedy may need to be revised if a remedy has performed

as expected and cleanup objectives have been meet. For example, the specified groundwater cleanup
levels have been reached after a period of time. In such a case, the DoD Component disposing of the
surplus property will initiate action to revise the deed restrictions or other institutional controls, as
appropriate.

DoD will also work cooperatively with any transferee of property that is interested in revising or
removing deed restrictions in order to facilitate a broader range of land uses. Before DoD could support
revision or removal, however, the transferee would need to demonstrate to DoD and the regulators,
through additional study and/or remedial action undertaken and paid for by the transferee, that a

broader range of land uses may be undertaken consistent with the continued protection of human health

and the environment. The DoD Component, if appropriate, may require the transferee to provide a
performance bond or other type of financial surety for ensuring the performance of the additional

remedial action. The transferee will need to apply to the DoD Component disposal agent for revision or
removal of deed restrictions or other institutional controls. Effective immediately, the process for

requesting the removal of such restrictions by a transferee should be specified by the disposal agent in the
documents transferring property from DoD.
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Making those revisions or changes will be considered by DoD to be an amendment of the remedy
decision document. Such an amendment will follow the NCP process and require the participation by
DoD and regulatory agencies, as well as appropriate public input.

Disclosure bv DoD on Usin_ Future Land Use in Remedy Selection. A very important part of this

policy is that the community be informed of DoD's intent to consider land use expectations in the remedy
selection process. At a minimum, disclosure shall be made to the Restoration Advisory Board (or other
similar community group), the LRA (if BRAG) or other local land use planning authority, and regulatory
agencies. The disclosure to the community for a specific site shall dearly communicate the basis for the

decision to consider land use, any institutional controls to be relied upon, and the finality of the remedy
selection decision, including this policy. In addition, any public notification ordinarily made as part of
the environmental restoration process shall include a full disclosure of the assumed land use used in
developing the remedy selected.
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INSTITUTIONAL CONTROLS
What they are and how they are used

WHAT IS AN INSTZTUTIONAL Uses OF INSmTLmONAL
CONTROL? CONTROLS_ ENV_ONMENT_.

The purpose of this fact sheet is to provide an overview of
Institutional Controls (IC) and how they are used. A

[] ICs are used to ensure protection of human health and
separate fact sheet is being developed on establishing and the environment.
maintaining ICs as part of an environmental cleanup
remedy decision. That fact sheet will also be available

on the Department of Defense (DoD) BRAC Environ- [] ICs are used to protect ongoing remedial activities
mental homepage at http://www.dtic.mil/envirodod/ and to ensure viability of the remedy.
envb rac.html.

[] ICs are specifically provided for by the Comprehen-

[] ICs have_along history as a tool in property law and sive Environmental Response, Compensation, and
their use in a non-environmental contextis quite Liability Act (CERCLA) and the NationalContin-
common. An example of an IC in a non-environmental gency Plan (NCP).
context is a prohibition against having a television

reception satellite dish in a planned community. [] DoD has used and will use ICs in remedialactivities

during cleanup and as part of a final remedy.
[] An IC is a legal or institutional mechanism that limits

•access to or use of property, or warns of a hazard.
An IC can be imposed by the property owner, such as TYPES OF INSTITUTIONAL±
use restrictions contained in a deed or by a govern- CONTROLS
ment, such as a zoning restriction.

ICs fall into two categories:

[] Governmental

controls
_77777,'7;;_i , ..........
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the deed or other document transferring ment, would be unlawful-- for example, allowing :.... j'
the property, a usethatwouldotherwisebe atrespass.

• Proprietary controls involve the placement of • A negative easement prohibits a lawful use of

restrictions on land through the use of easements, land -- for example, creating a restriction on the

covenants, and reversionary interests. Ease- type and amount of development on land.
ments, covenants, and reversionary interests are

nonpossessory interests. Nonpossessory interests What is a Covenant?
give their holders the right to use or restrict the

use of land, but not to possess it. • A covenantis a promise that certain actionshavebeen

taken, will be taken, or may not be taken.
• State law varies on the application and enforce-

ment of such restrictions. • Covenants can bind subsequent owners of the

land. There are special legal requirements

What is an Easement? needed to bind subsequent owners.

• An easement allows the holder to use the land of • An affirmative covenant is a promise that the
another, or to restrict the uses of the land. For

owner will do something that the owner might
example, a conservation easement restricts the not otherwise be obligated to do -- for example,

owner to uses that are compatible with conserva- maintaining a fence on the property that sur-
tion of the environment or scenery, rounds a landfill.

Conservation Easement :_,_

• If the owner violates the easement, the holder • A negative covenant is a promise that an owner will

may bring suit to restrain the owner, not do something that the owner is otherwise free

to do -- for example, restricting the use of ground-
• An easement "appurtenant" provides a specific water on the land.

benefit to a particular piece of land. For example,
allowing a neighbor to walk across your land to
get to the beach. The neighbor's land, the holder What is a Reversionary Interest?
of the easement, benefits by having beach access

through your land. • A reversionary interest places a condition on the
transferee's right to own and occupy the land. If

the condition is violated, the property is returned
• An easement "in gross" benefits an individual or

company. For example, allowing the utility to the original owner or the owner's successors.

company to come on your land to lay a gas line.

The utility company, the holder of the easement, • Each owner in the chain of title must comply

benefits by having use of the land to lay the gas with conditions placed on the property. If a
line. condition is violated the property can revert to the

original owner, even if there have been several

• An affirmative easement allows the holder to use transfers in the chain of title.

another's land in a way that, without the ease-
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restrictions can limit access and prohibit distur-

bance of the remedy. Zoning authoritydoes not

exist in every jurisdiction.

• Siting restrictions -- Control landuse in areas

subject to natural hazards, such as earthquakes,
fires, or floods. Such restrictions are created

through statutory authority to requirethat states

Zoning and Permitting implement and enforce certain landuse controls as
well through local ordinances.

WHAT IS A Go--at. • Groundwater restrietionsm Specificclassification
systems used to protect the quality of or use of

CONTROL7 ground water. These
systems operate through

• Governmental controls are restrictions that a state well permitting

are within the traditional police powers of system. Under them, (_1 _._
state and local governments to impose and enforce, criteria may be (_ __._. _..

iil

established that _J,J_
• Permitprogramsandplanningand mustbemet '_g

zoninglimitsonlanduseareexamples beforea use _ __i:i I
of governmental controls, permit or _j.:._ __ilill_i_""_ i:_I• .. • .I_',:

construcUon (_ii

What are possible governmental controls? is allowed. __'::.!

• Zoning-- Use restrictions imposed through the

local zoning or land use planning authority. Such

Examples of the Application of Institutional Controls

Historic Preservation at U.S. Customs House, Boston

n 1987, the Custom House in Boston was deemed excess and the General ServicesAdministration (GSA), through special legislation, sold it to the Boston Redevelopment

Authority. At the time of the sale, the GSA placed an

---- -- historicpreservation ce;,enant4n4/tedeed to protect _A- "
the exterior architectural and structural integrity of

the building. The Boston Redevelopment Authority

wanted to resell the Custom House to a developer

that planned to connect it by a skyway to a building /
half a block away. When GSA refused to remove the

historic covenant, the deal fell through. Several years

later, the Marriott Corporation proposed a plan to buy the Custom House and create an

urban park between the Marriott at the Wharf and the Custom House. Under the plan,

the building will retain its historic appearance and will be used as one of Marriott's

time-share properties.
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• " Examplesof the Application of Institutional Controls

Limiting Subsurface Use at Former Minuteman Missile Silos

ith the end of the Cold War, the Department of Defense announced the retirement ofthe Force Minuteman missile system in North and South Dakota and Missouri. As

allowed by the Strategic Arms Reduction Treaty, the Air Force, after extensive technical

analysis and public comment, determined that dismantlement of the missile facilities would

be accomplished by imploding the structures, capturing the contamination within the

concrete structures; capping each structure with a combination of three feet of soil and a

thick plastic liner; and contouring the landscape at an additional depth of seven feet above

the facility. The Air Force also determined that CERCLA 120(h) applied to the transfer of
these facilities to non-federal entities. The Air Force and the U.S. Environmental Protection

Agency (EPA) found a sensible approach to address environmental issues, which was

formalized in an agreement between the two agencies. The agreement calls for the GSA in

disposing the property to notify federal and state regulators when the property is transferred;

provide prior notice to and obtain the approval of federal and state regulators for any

construction or other activity, that would affect the underground facility or groundwater

monitoring wells; and place restrictions in the deed of conveyance to prohibit future

property owners from installing water wells or otherwise physically penetrating beneath the

surface of the site below two feet. The Air Force and regulators also were provided with

rights of access. The ICs are in place for the disposal of these missile sites in North and
South Dakota and Missouri.

Other Sources of Information

1. John Pendergrass, Use of Institutional Controls as Part of a Superfund Remedy: Lessons from Other
Programs, 26 ELR 10219 (March 1996).

2. Report of the Future Land Use Working Group to the Defense Environmental Response Task Force,

Types of Institutional Controls, (May 1996), available on DoD BRAC environmental homepage at
http://www.dtic.mil/envirodod/envbrac.html.

3. Report to the Future Land Use Working Group to the Defense Environmental Response Task Force,

Making Institutional Controls Effective, (September 1996) available on DoD BRAC environmental homepage
athttp://www.dtic:.mil/mn, irodod/envbrac.htmL .........

NOTICE

We welcome and invite your comments on this fact sheet, as we seek ways

to improve the information provided. Please send comments to the following address:

OADUSD (Environmental Cleanup)

Attn: Fast-track Cleanup

3400 Defense Pentagon

Washington, D.C. 20301-3400.
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A Guide to Establishing Institutional
Controls at Closing Military Installations

About This Guide
................. , .........

This guide supplements the land use matrix developed under the February 1996 "Guide to Assessing Reuse and Remedy
Alternatives at Closing Military Installations" by helping to ensure the compatibility between the selected land use and the

selected remedy. The land use matrix is intended as a tool to build consensus among Base Realignment and Closure (BRAC)
cleanup teams (BCTs), local redevelopment authorities (LRAs), restoration advisory boards (RABs), and other community
members, as well as to identify and resolve the complex restoration and reuse issues at closing installations. This guide
further explains land use restrictiom, namely institutional controls (ICs), that may be associated with a restoration and reuse
alternative. This guide is intended to:

ICs are I facilitate, early in the process, discussions among stakeholders to enhance understanding

mechanisms of ICs, i.e., what they are and how they might be used as part of a proposed remedy
alternative in the BRAC cleanup program;

that protect • act as a planning tool and checklist to assist stakeholders in considering a selected

property remedy which does in fact include the use of ICs; and
• provide a framework for building cooperation among the stakeho!ders in the establishment

users and the and maintenance oflCs.

public from
existing site For a particular restoration and reuse alternative, the stakeholders may identify the need for ICs.This guide assumes that the LRA will take the environmental condition of property into account in

contamination development of its reuse plan, and that use restrictions will be included in the remedy decision

that arrived at through the remedy selection process. In this guide, ICs are taken to be mechanisms that
' protect property users and the public from existing contamination that continues to be present

continues to during the use of a site. A more detailed explanation oflCs is presented in the BRAC Environmen-

be present tal Program Fact Sheet: institutional Controls: What They Are and How They Are Used (see

during the "Where to Learn More," page 8). There may be other ICs associated with the property but notrelated directly to an environmental response action, such as historic and cultural preservation,
use of a site. access for utility maintenance, or ecological concerns, e.g., wetlands and wildlife protection.

Conflict can arise among stakeholders during the process of identifying and evaluating restoration and reuse alternatives. A
detailed discussion of conflict resolution techniques can be found in the July 1996 do.cument entitled Partnering Gui$efor
Environmental Missions of the Air Force, Army, and Navy (see "Where to Learn More," page 8). That guide provides
techniquesfor formingandmaintainingan effective problem-finding, problem-solving team. By applying the techniques
described, the parties involved in establishing and maintaining ICs can identify common issues and maximize the effectiveness
of the tools available to each.

........... ...,, .... ,, ...................... °.,,,., .......... "..._o,..oo ..... , .......... ...., ..........
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What Is the Role of Institutional Controls in the Remedy
Selection Process?
.......... *.0°0 ................

The potential need for ICs is identified when stakeholders develop the land use matrix recommended in the BRAC Environ-
mental Program FactSheet: A Guide to Assessing Reuse and Remedy Alternatives at Closing Military Installations. When
various restoration and reuse alternatives are being developed, the ftrst question to be asked is:

Does this alternative require some sort of control or limit on use of the property?

If the answer to that question is "yes," then this guide should be used to evaluate how an IC would be established. Consider-
ing the pros and cons of establishing and maintaining ICs should be an integral part of the decision-making process in the
selection of a restoration action. When ICs are used, they are a vital part of the remedy and must be maintained to protect
human health and the environment. ICs are legal mechanisms, such as deed restrictions, and may be coupled with physical
contrdts, such as signs posted at the site or fences. The control or notice mechanism will vary depending on the nature of the
contamination, its location, the targeted land use, the structures located on the site, and the length of time for which the use is
restricted.

During remedy Once remedy alternatives, including ICs, have been identified, the remedyselection
process is applied to evaluate the alternative as a whole, including any ICs involved. For

selection, the nature example, using the process under the National Contingency Plan ('NCP)for the compre-
and extent of hensive Environmental Response, Compensation, and Liability Act (CERCLA), the BCT

specific limits will develop a proposal on which the public and regulatory agencies will be invited tocomment m both in writingand at a public meeting. A response to those commentswill
placed on future be prepared, and a response action selected. Throughout the remedy selection process,

ffroper[y use should the ICs will be evaluated in the same manner as all other components of a potential
remedy, as required by statute and Executive Order 12580. Stakeholders need to seriously

be discussed with the consider and discuss all-aspects of establishing, maintaining, and funding ICs as part of a

communiO, and the remedy.

LRA so that they Two situations commonly occur in which ICs play an important role: (1) toprotect the

may be considered integrity of an engineering control intended to contain contamination, reduce its mobility,

in_planning reuse of and minimize exposure, such as a landfill cap, and (2) to limit the exp.osureof individuals
to residual contamination by limiting the reuse acti_citic.sassociated with that portion of

BRA C property, the installation.

The informationcollected during the Remedial Investigation is used to determine if contamination is present and to character-
ize the site. In some cases, removing all contamination to allow unrestricted use of property may be verycostly, the technol-
ogy may be unavailable, or the time.required to remediate and transfer the property may be prohibitive considering the
community's reuse requirements for planned reuse and timing of property transfer.

The preferred remedy,protective of human health and the environment, sometimes requires that contaminants not be dis-
turbed, leaving them inplace. For example, the excavation of landfillscan actually increase the risk to humanhealth and the
environment, in the short term, by exposing toxic contamination. One approach to reducing the long-term risk associated with
such contaminationleRin place is to limit the uses to which that property will be put. The limit may be broad _ for example,
no residential occupancym or it may be specific -- for example, any activity involving the disturbance of soil must be
approved in advanceand any excavated soil must be disposed of properly. .......

During the remedyselection, the nature and extent of the specific limits placed on futurdproperty use should be discussed
with the communityand the LRA so that they may be considered in planning reuse of BRAC property. Although the final
details, such as engineering plans, zoning plans, and certain longer-term ICs such as deed restrictions, will not be determined
until the RemedialDesign is developed, the Feasibility Study (FS) should provide as clear a description as possible ofth_
nature of the anticipatedrestrictions. Another important element of the FS is the anticipated duration of the restrictipn. If the

.,oo ...... ..°.oo..oo*o..oo,.oo°oo.o.ooo*o,oo°.o*o.o.ooo''°'°°''°''°°*°°°'°°'°°'* ..... o°°°°°.'°.°.°°°°°
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restriction is limited to a relatively short period during the actual remediation, it will have a very different impacton reuse than
a restriction that is anticipated to last for a longer period of time. Such a longer-term restriction, for example, mightbe-a
restriction on groundwater use until treatment or attenuation has reduced contaminant levels to below health-based standards
or a restriction on surface use over a landfill cap.

The.proposed plan outlines the preferred remedial alternative and summarizes the other alternatives considered in the FS. The
proposed plan should be written in a manner that can be easily understood by the public. A clear statementof_e restrictions
associated with the proposed action should be included to allow the public to be fully informed about the proposed action
and implications of using ICs if they are a part of that action• The remedy selection process under CERCLA and the Environ-
mental Protection Agency's (EPA) position on the use oflCs are described in the National Contingency Plan (NCP)(40 CFR
Part 300.430(aX1)(iii)) and its preamble (55 FR 8706). Under the NCP,communityacceptance is oneof the ninecriteria for
selecting a CERCLA remedy. While community acceptance is an essential ingredient in making the final remedyselection, it is
not always possible to accomplish all the community's goals. It is the Deparmaentof Defense's (DoD) responsibilityto make
the final remedy selection inaccordance with applicable laws and requirements and to ensure that it will be protective of
human health and the environment, as well as, be compatible with, to the extent reasonably practicable, community reuse plans.
This final remedyselection is formalized through the Record of Decision (ROD), which will be compatible withany ICsthat
may be implemented at the site.

When the Selected Response Includes Institutional Controls
............... .... ..... .. .......... . ..... . ..... , ....................... . ......................

Form a Team

..a a selected response includes ICs, the team members (see box) involved in developing the future land use and evaluat-
hagthe response should work together to establish and maintain the selected ICs. Requirements for establishmentand
maintenance of ICs vary from site to.site and are dependent on the real property,and environmental cleanup laws and regula-
tions of that jurisdiction. Cooperation, therefore, is essential to achieve success. That success depends on building a team
that will be effective in using the tools available at that site and in that location.

Team members already should be apart of the process through their participation in groups such as those listed in the box
below. Key members of these existing entities (although others may be consulted as necessary) should be partof the team
developing a plan for the success of ICs at that site. It is important to build a team that works together to ensurethe success
of the response action and the effective reuse of the land.

.... .L . "

.. . . . . . _ _ ::';7::_-': " " ::.. • .7

BRAC CleanupTeam "_i_'::-_'::'_-?_:7"_: ' Identifythe remainingcontamination and associatedrisks
• at a site that requiresICs

Community Stakeholders(i_ludlng theRAB) ....Pro_d¢ input andrecommendations on establishingand
.i-;:_"_ =.- :" ... inalatainin_ICs

RealEstate Attorney/EnvironmentalAttorney Develop deed languagefor restri_-tions;may assistin
• . : .... ':::=:!.,. developingother ICs

Identified Holdersof PropertyInterest. Maintain a use of the site that is consistentwith lCs
II

........ .. .... ..o. .... ...................*...------o.----. -.- .... ,....=.......o,... ....... ..o,,').....
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Establish Cooperation

Suchsuccess will be easierto achieve when the following commitmentsaremade:

[] The team makesa commitment to the success of ICs

[] The team develops the skills needed to work together well

[] Throughout the process, all team members make a commitmem to open communication

[] The team members maintain mutual trust,honor, and respect

[] The team members accept responsibility,make decisions, take risks, andresolve issues

[] The team makes decisions throughconsensus

[] The team develops creative solutions and applies them to all problems

[] The team maintainsagreed-uponprocesses for resolving disagreementsor disputes

[] The team evaluates progress and-recognizes successes

The Task of the Team

This guide identifies issues that may be relevant to any numberof response actions. It does not suggest how to resolve
specific issues, but offers tools that the team may finduseful. It is up to the team establishing the tCs to developand imple-
ment a plan that uses these and other tools and the resources available to them at that site to create an effective remedy.

Checklist of Issues and Tools To Be Considered

Whe..es.t.ab!Jh!.g. ..g..!.C.s
The following questions should be asked when DoD and stakeholders discuss how to establish and maintain ICs.

Q. What are the ICs meant to accomplish?

What types of reuse axepossible, given the environmentalcondition of property and/or the planned remedial activities?
Forexample:

TYPE(S) OFREUSEALLOWED

CIResidential

r_ Housing C!Daycare CIHospitals ' CI Schools C!Other

C1Commercial

ra Indusu-ial

Q Recreation

Q Agricultural

O Other _'_

o.°.o ..... °°°°°°°...°°°.°°°°°°.°°°°° ........ °°°°°°°°°°. ............ °.°°.°°°°°o° ............. ..°. .....
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What are the activitiesthat mustbe restricted? Forexample:

SPECIFIC RESTRICTIONS

Q Uses of ground and surface water

Q Prohibitionsagainstdrinking the water

Prohibitionsagainst use of groundwater from existing wells

[] Prohibitionsagainstany other use of the water (e.g., irrigation,watering livestock, or recreational
uses, including fishing)

[] Restrictionsto maintain the integrityof monitoring and reinjecdon wells

[] Other

Q Use of soils

[] prohibitions against excavation, construction, drilling, or disturbance of the soil (e.g.; well installation
that may connect an uncontaminated aquifer with a contaminated aquifer, or maintaining landfill cap)

[] Restrictionsgoverning depth of excavation

[] Other

o Other ICsnot directly related to the environmental response

[] Resa'ictionspreserving historic or cultural areas

O Restrictions protecting wildlife or wetlands

[] Restrictions governing access to the property (e.g., utility maintenance)

Q. What are the techniques and tools available to establish and maintain ICs?

TECHNIQUES: METHODSFORACCOMPLISHINGTI-IEGOALS OFTHE ICs

0 Layering: Layeringmeansthe use of a strategy to combinemutually reinforcing conu'ols,for example, acombina-
tion of deed restrictions,physical barriers,and notice can expand the number of parties involved and strenunhen
the network that maintains the .remedy and protects humanhealth and

The more people whothe environment.Many tools can be usedat the same time and at
variouslevelsto accomplishthatresult. Differentteammembersmay are aware of and

have methodsavailableto.themthatenhancemaintenanceof the remedy, responsible for an IC,
0 Notice: Providingnoticethat controls exist at a rite is essential to the easier it is to ensure

maintainthose controlsand ensure that users of the propertyabide by that the controls )viii be
them. The morepeople whoare awareofand responsible for an IC, the
easier it is to ensurethat the controls will be heeded and maintained, heeded and maintained.

TO OLS: SPECIFIC ACTIONSTHATCAN BEUSED TO IMPLEMENTTHESE TWO TECHNIQUES

0 Deed Language: Language in the deed is a good method of providing notice and generally will be an important
part of any IC plan. The legal insmanent and language used should be tailored to the requirements and processes
that ate best suited to thejurisdiction. The instrument,which may beseparate fi'om the deed. may be a covenant
or easementor some other form of property fight; however, before relying on any such right, the legality and
enforceabilityof sucha right in the jurisdictionmustbe determined. The legal instrument shouldprovide a

..................... ooooo.o ......... .o* ..... o° .... _ ..... ° ..... ° ....................... • .............
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stand-alone explanation of the restrictions and should cite the portions or'the administrative record, regulations,
and transfer documents that are relevant to establishing the restrictions. Language providing notice and describ-
Lag the restrictions may also be included in the transfer
documents.

Depending on state law, which may vary, and depending on the intentions of the parties to the original transaction

and third parties who hold an interest in the land, deed language can be structured to give enforcement rights to
the previous owner and to those third parties. Deed restrictions implementing ICs should be structured to run
with the land -- in other words, to remain in force despite changes in ownership; for example, by stating that the
resmctions benefit the surrounding property and benefit the general public, or by stating that the parties intend
the ICs to run with the land and bind future parties. State laws vary and the enforceability of deed restrictions
should be considered carefully in structuring deed language. The more stakeholders that have authority to
enforce a deed restriction, the more effective it will be as a method of control. In spite of any legal limits on the
enforceability of deed language, a deed restriction is an important form of notice.

Q Records and Communi_ Involvement: Other a_ilable methods of providing notice include the administrative
record for the response action; local records like planning and zoning maps and subdivision plats; and similar
state records and registries. Means of community education such as public meetings, recurring notices in---
newspapers, and signs and fences also provide notice.

Federal, state, and local laws and regulations: Statutory authority under CERCLA and the Resource Conserva-
tion and Recovery Act (R.CKA) may provide Federal and state regulators direct legal authority to protect human

health and the environment, prevent releases, or control site activities. State and local governments may also play
a role through already existing legal frameworks or regulatory, pro m'ams such as permitting the use ofland,

monitoring public health through public health statutes, authorizing zoning and land use plans, passing ordi-
nances, and acting under established statewide enviro_ental programs. Such legal avenues can be integrated
into an IC plan and provide notice that activities at the site in question are restricted.

n Inspections: There may be inspectionsof the affected property associated with the selected remedy, generally as
part of the remedy's operation and maintenance. Even though these inspections may not be intended for the
purpose of monitoring an IC, they may provide an opportunity to assess activities at the site. For example, an
inspection of monitoring wells may also provide an opportunity to establi_ compliance with an IC restricting

excavation. Other existing inspection routines associated with regulatory programs not related to the remediation
may also protect the site in question. While such inspections should not be confiased with the ICs themselves,
they can be used to assist in the maintenance oflCs. Such existing programs can.be integrated into an IC plan in
association with or in addition to the state and local laws and regulations listed above. The state and Federal

members of the BCT may give the appropriate section or branch of the environmental regulatory agency or other

pertinent agency notice of the IC or deed restriction by adding the organization's representative to the finding of
suitability to transfer distribution list. In addition, the Federal government is required.to review a remedy at least
every five years, where contamination remains in place. Where ICs are part of the remedy, such reviews should
include verification that the ICs are still in place and effective.

121Remedy-specific environmental inspections (generally part of operation and maintenance of a remedy)

121Inspections to ensure the integrity of the landfill cap

121Inspections of the leachate treatment system

121Inspections of the water treatment system

121Other inspections required for operation and maintenance

..°..°.°°..°.° .... °.,°°.°°°.°°°.°°°°°°°_°°°°- ..... ° ....... ° .... °o .............. °.°.°°° ....... ° .......
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[] Other Federal, state, and local government inspections not directly related to the environmental response

O Restrictions preserving historic or cultural areas

[] Restrictions protecting wildlife or wetlands

O Restrictions governing access to the property (e.g., utility maintenance)

O Restrictions concerning health

Q Restrictions concerning building standards

0 Other

Q. What are the responsibilities to maintain and ensure the effectiveness of lCs?

As a network for establishing an IC is created, it is also appropriate and necessary to discuss the associated responsibilities
for maintaining its effectiveness. As previously noted, there .arenumerous existing statutory frameworks and regulatory,
programs at the Federal, state, and local levels that provide the authority to maintain the integrity of the remedy requirements.
Stakeholders may need to discuss resources that are available or might be needed for certain ICs. They also need to discuss

how long-term responsibilities for IC implementation at the site will be coordinated among team members.

[] Statutory authority to enforce RCKA and CERCLA

121State and local, general or site-specific enforcement authorities that can be applied

O Propertylaws 121Permittingpro_ams

O Zoning [] Otherlawsor ordinances

[] Funding maintenance of the IC

[] Long-term coordination responsibilities

Q. How is an IC modified or terminated?

ICs may also be modified or terminated over time. It is therefore useful to discuss whattime flames, if known, and what

procedures may be necessary for accomplishing these tasks. Due to the site-specific nature of IC plans, procedures for
modifications to [Cs may vary depending on that plan.

O Length of time ICs are needed

[] Legal steps to remove or modify each IC

121Organizations that may be involved with modification or termination:

[] Federal government [] Local court

[] State government [] Landowner

[] State court [] Adjacentlandowner

[] Local government [] Previous landowner
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Where to Learn More
......................... o .... ooo

FurtherinformationonthisandotherBRAC issuescanbefoundby reading:

• DoD's Future Land Use Policy: Responsibility for Additional Environmental Cleanup after Transfer of
RealProperty (July 1997)

[] BILACEnvironmental Program Fact Sheet: Institutional Controls: What They Are and How Are They Used
(Spring 1997)

• BRAC Environmental Program Fact Sheet: A Guide to Assessing Reuse and Remedy Alternatives at Closing Military
Installations (February 1996)

[] Fast Track to FOST." A Guide to Determining if Property is Environmentally Suitable for Transfer (Fall 1996)
[] Partnering Guide for Environmental Missions of the Air Force, Army, and Navy (July 1996)

Or by contacting:
Office of the Assistant Deputy Under Secretary of Defense

(Environmental Cleanup)
Attn: Fast-Track Cleanup
3400 Defense Pentagon
Washin_on, D.C. 20301-3400

Or by looking on the World Wide Web at:

http://www.dtic.mil/envirodod/envbrac..html

For additional information about selection of response actions, see the following EPA Office of Solid Waste and Emergency

Response(OSWER) documents:

• LandUseinCERCLA Remedy SelectionProcess,OSWER PublicationNumber PB95-963234kNDZ(June1995)
• RoleoftheBaselineRiskAssessmentinSuperfundRemedy SelectionDecisions,OSWER PublicationNumber

9355.0-30 (April199 I)

• A GuidetoSelectingSuperfundRemedialActions,OSWER PublichtionNumber 9355.0-27FS(April1990)

These are available on the World Wide Web at:

http://www.epa.gov/epa/oswer

The Guide to Establishing Institutional Controls at Closing Mih'tary Installations was prepared with input fi'om an inter-

agency work group made up of representatives of the Office of the Secretary of Defense, the.DoD Components, the U.S. EPA,
the General Services Administration, the California EPA, the National Association of Attorneys General, the International City/

County Management Association, the National Association of Installation Developers, and others. This guide is not a formal
statement of DoD policy, but is meant to assist in the establishment and maintenance oflCs at BRAC properties.

Local reproduction of this fact sheet is authorized and encouraged.

o°oo,o ........ _ooo°ooo,o ...... . ....... °°o,oooooooo°°°, oo°o, .......... °°° ............. ° ................
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COMMONLY ASKED QUESTIONS REGARDING
THE USE OF NATURAL ATTENUATION FOR

CHLORINATED SOLVENT SPILLS AT FEDERAL FACILITIES

This brochure was developed through a partnership

among the U.S. EPA, Air Force, Army, Navy, and Coast Guard.

Do federal, state, and local regulations What is natural attenuation?
allow natural attenuation as an option for

When chlorinated solvents such as trichloroethene (TCE) or
remediation of chlorinated solvents ? perchloroethene (PCE) are spilled or leak into the soil or ground-

water, several natural processes can occur to destroy or alter

Natural attenuation is recognized by the EPA as a viable method these chemicals. These processes, known collectively as natu-
of remediation for soil and groundwater that can be evaluated ral attenuation, include adsorption to soil particles, biodegra-
and compared to other methods of achieving site remediation dation of contaminants, and dilution and dispersion in ground-
as a part of the remedy selection process. The selection of natural water. Many contaminants are prevented from migrating off
attenuation as a component of any site remedy should be based the site because they are adsorbed to soil particles. Although
on its ability to achieve remediation goals in a reasonable biodegradation does not occur at all chlorinated solvent sites, it
timeframe and protect human health and the environment. EPA can be an important process in destroying these contaminants.
recognition of natural attenuation extends to sites regulated under Dilution and dispersion do not destroy contaminants, but can
the Comprehensive Environmental Response, Compensation, significantly reduce their potential risk at many sites.
and Liability Act (CERCLA); the Resource Conservation and

Recovery Act (RCRA); and underground storage tank (UST) "Intrinsic" and "passive" remediation are other terms which
regulations. Natural attenuation is not a default option or a have been used to describe the combined effect of these pro-
"presumptive remedy." As with any remedy, it must comply with cesses. Dr. John Wilson of the EPA compares natural attenua-
state groundwater use classifications and standards. tion in groundwater to the flame of a candle. The source of the

flame is the wax of the candle just as the source of the ground-
water contamination is the concentrated solvents trapped in the

"Under certain site conditions, and if properly soil. The flame appears steady because the wax is destroyed in
documented, natural attenuation can be a viable the flame as fast as it is removed from the candle. In the same

option for remediating sites as a stand-alone option way, many groundwaterplumeswillreach"steady state"atsome

or in conjunction with other engineered distance from the source, when biological reactions are able to
remediation." Jim W_olford, Director, EPA's Federal destroy contaminants as they enter the groundwater from the

Facilities Restoration and Reuse Office soil. Eventually, the candle is consumed by the flame just as
the contaminants in the soil and groundwater can be attenuated
through biodegradation and other natural processes.

_ _,._The Heat of the Flame Slowly
_l_ar- Consumes the Candle

"_ The

!_::. • , • , : .

...... : :!_ii. StablePlume

GroundwaterFlow

Biodegradation SIowly=_
Consumes Contaminants
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How is natural attenuation different from How can you tell if natural attenuation

the "do nothing" approach? may work at a site?

Natural attenuation is sometimes mislabeled as the "do moth- Experts in the science of natural attenuation have identified

ing" or "walk away "approach to site cleanup. The truth is that . several good indicators or lines of evidence that can be used to
natural attenuation is a proactive approach that focuses on the prove that natural processes are reducing contaminant concen-
verification and monitoring of natural remediation processes trations. The following lines of evidence are useful in docu-
rather thanrelying totally on "engineered" processes, menting the natural attenuation of chlorinated solvents:

• Historical trends indicating a decrease in contaminant con-

Before natural attenuation can be proposed for any site, signifi- centrations, as well as a stable or retreating plume. A stable
cant soil and groundwater data must be collected and evaluated or retreating plume generally indicates that contaminants are

to document that natural attenuation is occurring and to esti- being destroyed as fast as they are dissolved into the ground-
mate the effectiveness of natural processes in reducing contami- water.
nant concentrations over time. If natural attenuation is selected

as the preferred site remedy, the party responsible for site cleanup • Favorable geochemical conditions. Biological reactions will
must commit to long-term monitoring to verify that the con- change the chemical composition of the groundwater. One
taminants pose no risk to human health or the environment and condition which is particularly favorable for chlorinated
that natural processes are reducing contaminant levels and risk solvent destruction occurs in groundwater that has been com-
as predicted. Land use and groundwater use are generally con- pletely depleted of oxygen and nitrate. Depleted levels of
trolled on these sites to prevent human exposure to contami- sulfate and elevated levels of dissolved methane are also
nants, favorableconditions.

* Breakdown or "daughter" products. Chlorinated solvents

How does natural attenuation of chlorinated are often destroyed by biochemical reactions which removeone chlorine atom at a time from the "parent" or original

solvents differ from natural attenuation of solvent. When these breakdown products are detected in

petroleum products such as fuels? the groundwater; it provides evidence that contaminant de- •struction is underway. It is important for biodegradation to
be complete, because some breakdown products may be more

Because chlorinated solvents are synthetic chemicals, they tend toxic than parent Compounds:
to be more resistant to natural biodegradation processes. How-

ever, significant evidence now exists that biochemical reactions ° Laboratory "microcosm" studies. These studies can be used
can also break down chlorinated compounds in the soil and to simulate aquifer conditions and to demonstrate that native

groundwater. These processes are harder to predict and are bacteria can create the necessary biochemical reactions to
effective at a smaller percentage of sites compared to petro- destroy contaminants of concern. This technique is some-
leum-contaminated sites. Despite these limitations, significant times required for chlorinated solvent sites because the bio-
progress has been made in understanding the fate and transport chemical reactions are more complex and more difficult to
of chlorinated solvents and the role of natural attenuation, predict than reactions on petroleum-contaminated sites.

Chlorinated solvents also migrate

differently than petroleum hydro-
carbons. Because chlorinated eetrol_,m Chlorinaled

compounds have a greater density Solvents
than water, they tend to sink rap-
idly into the aquifer, When large
quantities of solvent are released,
,they will sink until they encounter
an impermeable layer where they

form small pools which serve as a _t _ ......... :::'
long-term source of groundwater •
contamination. These untreated

sources dissolve slowly over time,

contaminating large volumes of GroundwaterFlow..-..
water.



The Air Force Center for Environmental Excellence is devel- Can natural attenuation achieve site
oping a comprehensive natural attenuation protocol (Draft Tech-
nical Protocol for Natural Attenuation of Chlorinated Solvents cleanup goals?
in Groundwater) for chlorinated solvent sites. This document
describes how this evidence can be collected during site inves- Natural attenuation marcbe effective in achieving cleanup goals
tigation activities and how it can be interpreted to estimate the at some sites, particularly when these goals are based on site-
contribution of natural attenuation in the remediation process, specific risk reduction. For example, ifcontaminant migration

is limited to shallow groundwater, and groundwater use can be

controlled, natural attenuation may eventually achieve cleanup

Will natural attenuation be effective on all goals on some sites. However, natural attenuation is more likely
to play a role in cleaning up a portion of a chlorinated site.

chlorinated sites? Natural attenuation is more likely to clean up areas that have

lower levels of contamination. Such areas are normally found
Definitely not. Some chlorinated solvent contamination has outside of highly contaminated source areas, or at sites with
impacted large quantities of groundwater which will be required relatively small source areas.
for some beneficial use. There are risks associated with the

continued migration of these plumes into public drinking water
supplies and some form of engineered remediation is needed
at these sites. On sites where no current risk to public health or
the environment exists, natural attenuation can play an impor-

tant role in reducing future risk if institutional controls (e.g., What are some of the potential advantages
deed restrictions and zoning ordinances) can be implemented.
Scientists are beginning to observe certain site profiles where and limitations of natural attenuation?
natural attenuation has a higher probability of being integrated

into the remediation process. These include: Potential Advantages

• Sites where chlorinated solvents are spilled with other I_ Less generation or transfer of wastes.
petroleum compounds (the best biochemical reactions
for degradation are produced).

I_ Less intrusive and disruptive than engineered methods.

• Sites where the soil contains high levels of natural organic

matter, such as swampy areas or former marshlands. I_ Can be combined with active remedial measures or
used to remediate a portion of the site.

• Sites where shallow (unused) groundwater is separated from
deeper groundwater .by a thick, low-permeability clay layer.

I_ Remediation costs may be lower than with active
• remediation.

Sites where there is little or no source remaining due to
active remediation.

Potential Limitations
Why are chlorinated solvent spills so

common at federal facilities? _lt May require more time to achieve cleanup goals and
requires a commitment to long-term monitoring. On

Chlorinated solvents were developed as superior cleaning solu- some sites, long-term monitoring costs can be excessive.
tions for removing grease and carbon buildup from metal parts.

For over 40 years they were widely used by U.S. industry and _1 If natural attenuation rates are too slow, the plume
the federal government for a variety of equipment cleaning tasks, could continue to migrate.

F

Prior to environmental laws restricting their use, these corn- _11 Incomplete biodegradation can create new, morepounds were often stored in drums or underground storage tanks toxic contaminants.
and disposed of in the sanitary sewer, in evaporation ponds, or

mixed with fuels and burned. These solvents have created sig- _1 Land and groundwater use controls are often required.nificant groundwater contamination at many federal facilities.
Since 1976, when RCRA was established, the use and disposal
of these solvents have been Carefully regulated and many chlo-

rinated solvents have been replaced with less harmful substi-
tutes.



Can natural attenuation

processes be enhanced to

speed up the cleanup process? i_ _
ql

Natural attenuation may be successfully com- \ "

\\/-" __._-_, A Smaller Candle Burnsbined with other remediation techniques to \ / Out More Rapidly
achieve cleanup goals within a reasonble time //_ A"

frame. Engineered approaches that may be / × 0used in conjunction with natural attenuation _ , _

includehydrauliccontainment, soil vapor ex- _

traction, source removal, and pump-and-treat _

methods. In addition, non-toxic organic com-

pounds may be added to enhance the break-
down of contaminants.

Again, the candle provides a useful illustra-
tion of how active and natural remediation can

be combined. If the top of the candle (the
source) is cut off and removed, the flame

(plume) will exist for only a fraction of the
original time. Soil vapor extraction, free prod-
uct recovery, soil excavation, and groundwa-
ter extraction in the source area are all meth-

ods of reducing or containing the source of i

solvent contamination. The rate at which the / ............................. . _" :
candlebums canalsobeincreasedby improv- i

ing the conditions for combustion. As men- Plume
tioned previously, many chlorinated solvents Groundwater Flow
actually degrade faster in the absence of oxy-
gen under anaerobic conditions. Researchers Biodegradation Slowly _

are now developing methods of adding highly Consumes Remaining Contaminants
biodegradable organic compounds to increase
the natural bacteria population in the ground-
water which will consume available oxygen and create these
favorable conditions. Regardless of whether an engineered This brochure was developed through a partnership
remediation or natural attenuation is used, controls on ground- among the U.S. EPA, Air Force, Army, Navy, and Coast
water use will be required on most chlorinated solvent sites. Guard. If you would like additional information about

natural atten uation an d its application at federal facili-

ties, you may fax your request to the National Center

for Environmental Publications and Information at

(513) 489-8695 or contact the following agency home

What if natural attenuation does not work pages on the lnternet:
at a site?

As with any remedy, if monitoring results indicate inadequate EPA - http://www.epa.gov
progress, it will be necessary to reevaluate the remedial action Air Force - http://www.afcee.brooks.af.mii
plan. If this occurs, the remediation project manager would Army - http://acc-www.apgea.army.mil:8080
consider implementing an engineered approach for all or part Navy - http://www.nfesc.navy.mil
of the plume. Coast Guard - http://www.dot.gov/dotinfo/uscg

O @


	Base Realignment and Closure Business Plan Table of Contents
	Page i, Sections, Exhibits and Tables
	Page ii, Figures and Attachments


